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adrenolytic and sympatholytic vasodilator 
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yn '/ | PRISCOL 


* €, .. a valuable adjunct to the treatment of peripheral 


vascular disease." 


Priscol hydrochloride, administered either orally or paren- 
terally, counteracts the constrictive effect of epinephrine- 
like substances which are formed at the vascular myo- 
neural junction. 

Priscol therefore produces circulatory improvement in 
many cases of Raynaud's disease, Buerger’s disease, dia- 
betic gangrene, and arteriosclerotic peripheral vascular 
disease. 

Patients should be closely observed until optimal dosage is 
established since paradoxical effects or orthostatic hypo- 
tension may occur. 


Issued: Tablets of 25 mg.; bottles of 100 and 1000. 
10 cc. Multiple-dose Vials, each cc. containing 25 mg. 


1. Grimson, K. S., Marzoni, F. A., Reardon, M. J., and Hendrix, J. P.: 
Surg., 23:728, 1948. 


e Complete information may be obtained from 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


7 Ciba 


2/1377M ; PRISCOL (brand of benzazoline) Trade Mark Reg. U.S. Pat.Off. = 
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QDOoG Hhorme-Blev 


These non-boilable sutures are an essential part of the 





armamentarium of the surgeon who specializes in gastro- 
intestinal procedures. Especially prepared with swaged-on Atraumatic* 
necdles and combining extreme flexibility with exceptional tensili 
strength, they represent the latest advances in the preparation of 
non-botlable catgut. The range of sizes, from 5-0 to 1, plus thi 
several available varieties of swaged-on Atraumatic needles, 


provides a comprehensive group developed in collaboration with 





recognized authorities in gastro-intestinal surgery. To meet the 
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mmcreasing trend toward finer sizes of caigut in this type of surgery, 


D&G provides Fine-Gauge medium chromic catgut, 
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armed with swaged-on Atraumatic needles 


and available in sizes 4-0 to 5-0. 
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the 
male climacteric 





... ‘Testosterone is beneficial ~ “The objective in treatment, 
in the same manner as the which is substitutive, is to 
estrogenic substances in the — assist in establishing endo- 





treatment of similar symp- crine and autonomic nervous 
toms in the female.” system balance... .”’ 
United States Dispensatory, ed. 24, 1947 Year Book of General Therapeutics, 


Philadelphia, J. B. Lippincott Chicago, The Year Book Publishers, Inc., 
Company, 1947, p. 1194. 1947, p. 258. 


OERKION 


(TESTOSTERONE PROPIONATE U.S.P. XIII) 


in oil, relieves the distressing accompaniments of 
waning gonadal function in the male. High potency, 
rapid action and well-sustained androgenic effect 


facilitate control of nervousness, irritability, 


NOLAN O 


despondency, fatigability, palpitations, hot flashes 
and other symptoms of the male climacteric. 
OrETON* fosters maintenance of emotional 
equilibrium and physical and mental vigor. 
PACKAGING: ORETON ampuls of 1 cc., each cc. containing 
5, 10 or 25 mg. of Testosterone Propionate U.S.P. XIII for 
intramuscular injection; boxes of 3, 6 or 50 ampulls. 


Multiple dose vials of 10 ce., each cc. containing 25 or 
50 mg.; boxes of 1 vial. 


*® 


CORPORATION + BLOOMFIELD, NEW JERSEY 
IN CANADA, SCHERING CORPORATION LTD., MONTREAL 
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trying your patients’ patience? 





— try palatable Rex | 


Swifts Strained Meats \\ 
iv. 


Tempting, natural source of 


The things some patients on soft, 
smooth diets have to eat! It’s no 
wonder appeutes lag. 

To perk up patients’ interest in 
food, many doctors now prescribe 
specially prepared Swift’s Strained 
Meats when soft foods are indicated 


in a high-protein, low-residue diet. 





They help two ways. One, Swift's 
Stained BEER im Strained Meats taste so good. Few 
’ ss patients can turn down real meat 
goodness. Jo, an excellent source 
6 varieties of B vitamins, Swift’s Strained Meats 
help restore patients’ natural appe- 


tite for all foods. 


The makers of Swift's Strained Meats invite you to ane 
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Originally prepared for infant 
feeding, Swift’s Strained Meats are 
soft, smooth (may easily be used in 
tube-feeding), slightly salted 
cooked to retain all their delicious 
meat flavor. Six kinds for variety: 
beef, lamb, pork, veal, liver, heart. 
Each one 100% meat, they provide 
an excellent, palatable source of 
complete, high-quality proteins and 
hemapoietic iron. These meats make 
available simultaneously all known 
essential amino acids . . . for opti- 
mum protein synthesis. Convenient 

Swift’s Strained Meats are ready 


to heat and serve. 





send for your cop) of ** The Importance of Protein 
Foods in Health and Disease’ —a physician's hand- 


book of protein feeding, written by a doctor. Send to: 


take foods 


SWIFT & COMPANY | eco S" RE 
Diced Meats offer tender . ol 
Chicago 9, Illinois ‘ morsels of nutritious meat . 


Secesrv@> All nutritional statements in this advertisement aré 
Mtoe: = accepted by the Counct! on Foods and Nutrition of 
rai FODOS AWD [Ea 

sNy. the American Medical Association. 
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the most effective unit of dosage... 


in respiratory “ 


4 * / 
and circulatory \ : \ | —Lt 
emergencies \ ; i 

eee 


CORAMINE 


5 CC. AMPULS 


At least 5 cc. of Coramine should be administered in 
emergencies. Repeat as necessary. From 20 to 30 cc. may 
be given safely within a period of 30 minutes. 





“Intramuscular and venous pressures when restored to 
normal by the use of Coramine will persist for several 
hours before a gradual decline again occurs. . .. Coramine 
is a safe agent to use in the shock-like state after massive 
hemorrhage. .. . The drug carries a warning signal when 
the injection should cease by the appearance of cough- 
ing. If the coughing sign is overlooked . . . the second 
warning signal is mild convulsive movements. These 
appear long before the lethal dose can be approached.” 

1. GuNTHER, L.: U. S. Naval Med. Bull., 41: 2, 1943. 


CorAMINE AMPULS of 5 cc. in cartons of 3 and 12. 


@ CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, N. J. 


Ciba ® 


CORAMINE (brand of nikethamide) Trade Mark Reg. U.S. Pat. Of. 2/1372M 
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O careful operator tolerates less 
than the best in blades! That's 

why so many insist on Crescent. 
They’re sharper—with cutting 
edge ground to a longer, flatter bevel. 
They’re more rigid — incorporat- 
ing one-third more of the finest surgical 

steel. 





They’re better balanced — with 
weight evenly distributed (no thinning 
down from the back). 

Performance in your own hand can 
alone tell the whole story. If you're not 
yet using Crescent blades, send for com- 
plimentary samples—now! Call your 
surgical dealer... or write to Crescent 





CRESCENT SURGICAL Surgical Sales Co., Inc., New York. 


gece CRESCENT surcica stapes 













A Handsome Permanent 


Binder for SURGERY 





UUNLY 
$] 50 


The ONLY binder 
that opens flat as a 
bound book! Made 
of durable imitation 
leather, it will pre- 
serve your journals 
permanently. Each cover holds 6 is- 
sues, one volume (2 volumes published 
each year). Do your own binding at 
home in a few minutes. Instructions 
easy to follow. 
Mail coupon for full information and 
binder on 10-day free trial. 
-—--—-— MAIL COUPON TODAY ————— 
SUCKERT LOOSE LEAF COVER CO. 
234 W. Larned St., Detroit. Michigan 











Mail postpaid binders for ‘“‘Surgery’”’ 
j for year -- Will remit in 10 days 
| or return bindings collect. 
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ARTHRITIS 


and 


RHEUMATISM 





Did You Know That: 


... One out of every 20 Americans 
more than 7 million persons—is a 
victim of arthritis or some other form 
of rheumatism ? 


.. Only one out of every hundred 
arthritic and rheumatic patients re- 


ceives hospital care? 


_.. Less than 200) free beds in the 
Nation's hospitals are specifically 
allocated to the study and treatment 


of pheumatie diseases ? 


. Per Capita, Congress spent about 
Y cents for forest trails, 20 cents for 
plant and animal diseases and 40 
cents for Dept. of Agriculture re- 
search last) vear, while from all 
sources less than one-tenth of a cent 
Was spent for research in rheumatic 


diseases, 


... The country’s greatest scientific 
oreanization—the National Research 
Council — in cooperation with the 
ARTHRITIS & RHEUMATISM 
FOUNDATION is) plannine a_ re- 
search program to find the cause and 
cure of rheumatic disease? 


Your contribution will make possible 
a victorious battle to curb the Twin 
(ripplers. Send it to: 


THE ARTHRITIS AND 
RHEUMATISM FOUNDATION 


535 Fifth Ave., New York 17, N. Y. 
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GUMUD wm. 910 
SUCTION and ETHER UNIT 


@ EXPLOSION-PROOF! Heavy-duty motor and 
sealed-in switch approved by Underwriters’ 
Laboratories for Class 1, Group C Hazards. 


@ ACCURATE CONTROL of the degree of suc- 
tion or pressure your operation requires. 


@ PORTABLE! SPACE-SAVING! The Gomco 
910 weighs only fifty pounds, takes little 
table space. 


@ NEAT APPEARANCE! In easily-cleaned 
white baked enamel or Gomco Lumitone, 
chrome-plated fixtures. 





































Ask Your Dealer, or Write: 
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Surgical Manufacturing Corp. 
832M EAST FERRY ST. BUFFALO 11, N. Y. 
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Multiple vitamin deficiencies in 
individual patients vary from 
borderline nutritive failure to frank 

deficiency syndromes. According to 

individual needs, Gelseals ‘Multicebrin’ 
(Pan-Vitamins, Lilly) may be employed 

in doses ranging from one gelseal to five 

or more gelseals a day. One Gelseal 
“Multicebrin’ daily is adequate for pro- 
phylaxis of multiple vitamin deficiencies. 

For treatment, from two to five should 

be prescribed when multiple vitamins in 

high potency are indicated. 

The formula of Gelseals “Multicebrin’ and 
those of other Lilly vitamin preparations are 
available to physicians in the 1948 edition 

of Lilly Vitamin Products for Prescription Use. 


Copies are available upon request. 
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CEREBRAL ANGIOGRAPHY IN THE DIAGNOSIS OF 
INTRACRANIAL HEMATOMAS 


KRISTIAN KRISTIANSEN, M.D... MONTREAL, CANADA 


From Oslo Citu Hospital, Third NSurgieal Departme nf 


oe with general surgical services, as well as special neurosurgical 
clinics, will often have to face the diagnostie and therapeutic difficulties 
which arise when patients are admitted with acute head injuries. Only a few 
surgeons get sufficient personal experience in this field of traumatic surgery 
and there will always be cases that will arouse doubt as to the nature and extent 
of the intracranial lesion. 

Skull fractures are not very significant in this connection. In the treat- 
ment of closed head injuries they are of minor importance, in contrast to the 
importance of fractures in other parts of the human body. In a series of 329 
patients with eraniocerebral injuries admitted to Oslo City Hospital’s Third 
Surei¢al Department during the vears 1937 to 1939, skull fracture was present 
In 309 per cent of the cases. The mortality rate was 7.6 per cent of the total 
number of cases, but the mortality was 18 per cent among the patients with skull 
fractures. A skull fracture indicates that the patient has sustained an injury 
of a certain degree of violence. In our experience, a head injury without skull 
fracture will prove fatal only rarely. While this fact may be of a certain prog- 
nostic significance, it does not imply that the fracture per se is of any import- 
ance as the cause of death. 

The site of a skull fracture may give an indication of the side of the hemor- 
rhage but this is not consistent. A lateral dislocation of a calcified pineal 
shadow is a more reliable guide but it must be remembered that this may also 
he seen in unilateral cerebral edema. 

The chief lesions in patients with craniocerebral injuries are those pertain- 
ing to the brain and the meninges. Most of the head injuries in patients ad- 
mitted to a general surgical department belong to the cerebral concussion group. 
The treatment in these eases is conservative. Dehydration is used here with 
magnesium sulfate enemas both as a prevention against cerebral edema and 
also as a treatment in patients who have already developed edema. Cerebral] 
edema may be the dominant feature of the clinieal picture in certain patients, 
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perhaps particularly in children. This facet is of diagnostic and therapeutic 


significance because the course of events and the symptoms in cases of cerebral 


edema are very similar to the svmptomatology of intracranial hematomas. The 


effect. of dehydration in these patients is therefore of considerable diagnostic 
value. 

Cerebral contusions and lacerations, except in special cases, do not indicate 
craniotomy either. The differential diagnosis of contusion, or subdural and 
extradural hematoma, may offer great difficulties and sometimes the clinical 
examination fails to provide the correct diagnosis. 

Intracranial hematomas, the main subject of this paper, are relatively in 
frequent lesions in patients with head injuries admitted to a general surgical 
department. In the series of cases from 1937 to 1939, only 1.2 per cent of the 
patients presented extradural hematomas and 1.2 per cent subdural. 

Probably in no other field of surgery is the operative indication so obvious 
as In patients with intracranial hematomas. A careful preoperative diagnosis 
of the nature and the site of the lesion is a prerequisite for an effective treat 
ment. Clinieally, the patient's state of consctousness is the main guide in deter 
mining whether there is to be operative interference or not. Skull fracture, 
neurological signs, pulse rate, and blood pressure readings are of minor import 
ance in deciding whether a eraniotomy is to be performed, A) patient whose 
consciousness is returning should nof be operated upon, notwithstanding neu 
rological signs, slow pulse, increase of blood pressure, or the presence of a 
depressed skull fracture as revealed by x-ray examination. 

Increasing drowsiness frequently combined with motor restlessness, stupor, 
and finally coma, whieh does not recede during dehydration, present a clear 
operative Indieation. This decision on the basis of clinical findings presupposes 
a meticulous vigilance on the part of the nursing staff and the doctors, with 
observation of changes in the state of consciousness In either direction. 

The diagnostic possibilities in such patients are in general four: (1) extra- 
dural hematoma, (2) subdural hematoma, (3) intracerebral hematoma, and (4 
contusion and laceration with cerebral edema. Combinations of these are fre- 
quently met with and add to the difficulties. The significance of cerebral angi 
ography as an aid and supplement to the clinieal work can hardly be over 
estimated, as the examples which are to be presented later will show. In acute 
head injuries pneumoencephalography is usually refrained from owine to the 
fact that serious reactions have been observed. 

When a patient is admitted with a ciamocerebral injury the followine 


questions must be answered: 


l. Is the unconsciousness or the impaired consciousness due to an 
intracranial Injury or is there another cause present ? 

2. What is the nature of the intracranial lesion? 

>. Where is the location of the lesion—the foeal diagnosis ? 

4. Is craniotomy indicated ? 

». What kind of operation should be performed? 


1. It IS CaSV to quote examples of case histories relevant to the first que stion, 
hut IT shall mention only the following ease. 
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CEREBRAL ANGIOGRAPHY AND INTRACRANIAL 

A woman, R. H., aged 67 vears, was admitted to Oslo City Hospital’s Third Surgical 
Department in March, 1947. She had for the past four months shown symptoms of senile 
dementia. It was also stated that she had been taking bromides for several weeks before 
admission, There was obviously a head injury with a fracture in the right temporoparietal 


region and the elinical signs made a diagnosis of extradural or subdural hematoma quite 


possible. The content of sodium bromide in the blood, however, was 280 mg. per 100 e.e. 
The percutaneous arteriography was not quite unequivocal and it was therefore decided to 
do a craniotomy, A hematoma was not found, There was marked atrophy of the cerebral 
cortex, A subarachnoid cyst containing about 50 ¢.c. of clear fluid was emptied. The bromide 
intoxication was also treated with saline solution and desoxycorticosterone acetate. The 
recovery was uneventful, but she died several weeks later, in the convalescent department, 
of pneumonia, The post-mortem examination did not reveal any findings of interest except 


those already mentioned, 


The triad ¢hronie brain disease (senile dementia, arteriosclerosis, cerebral 
syphilis), acute or chronie intoxications (for example, alcohol), and head injury 
are frequently met with in different combinations. In this material the signifi- 
cance of alcohol is illustrated, one-third of the patients beine more or less 
intoxicated on admission. 





Fig. 1.—J. M. Subdural hematoma. Lack of contrast between skull and surface of brain; dis- 
location of anterior cerebral artery to the right. 


2 and 3. If it is established that the head injury is the cause of the uncon- 
sciousness, then the nature of the intracranial lesion must be ascertained. 
Among the diagnostic aids at our disposal, the percutaneous carotid angiography 
is found most useful, although the technique may present some difficulties owing 
to the motor restlessness that often characterizes these patients. Over a period 
of several years, no serious complications have arisen from using this method 
in neurological and neurosurgical diseases. The contrast agent is a 35 per cent 
solution of diodrast. For technical details see Kristiansen (1947), and Engeset 


and Kristiansen (in press). The foeal diagnosis and the question of the exten- 
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Fig. 4 J. M. Phlebogram five weeks after operation, the brain has expanded further. 





Fig. 5.—J. M. Phlebogram thirteen weeks postoperatively: the expansion of the brain is 
complete. 
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sion of the lesion may also be settled by angiography although certain reserva 
tions will have to be kept in mind, as will be illustrated later. 
The first ease to be reported is that of a patient with an ordinary subdural 


hematoma. 


\o man, J. M., aged 54 vears, was admitted to one of the medical departinents of Oslo 
City Hospital on Mareh 3, 1947, with a diagnosis of convulsions and drowsiness. He had 
sustained a head injury in December, 1946, and another head injury a few days before ad 
mission to the hospital. With a tentative diagnosis of subdural hematoma he was transferred 
to the Third Surgical Department. A) percutaneous angiography on the left side showed the 
classical picture of a subdural hematoma with lack of contrast between the brain and. the 
skull, and a dislocation of the anterior cerebral artery to the Opposite side (Fig. | 

The hematoma was evacuated through a small craniotomy and the patient recovered 
rapidly. During the convalescence, | performed repeated angiographies with a few weeks’ 
interval between each one. The regression of the hematoma cavity and of the displacement 
of the anterior cerebral artery is demonstrated in Figs. 2, 3, 4, and 5. 

The last angiography (Fig. 5) was done in the middle of June, 1947, and shows. thiat 
the cavity had disappeared and that there remained only a small shift of the anterior cerebral 
hit. 


o 
1g 


artery to the t 
The next patient represented an unusual combination of a head injury with 
extradural hematoma, and an intracranial tumor. He died without havine 


heen operated upon. 


A oman, He. T.. aged 65 vears, was hit by a car on Nov. 11, 1946, and was admitted to 
the Third Surgical Department immediately afterward with a history of a short period of 
unconsciousness and retrograde amnesia. He had a fracture in the left occipital region, On 
admission he was cooperative, but the next day he became drowsy and later comatose. In the 
meantime, it had been revealed that the patient had been in the hospital in 1942 with a dine 
nosis of pituitary tumor but had refused operation on account of the fate of his brother, 
The brother had also had a pituitary tumor and had been operated upon in 1941: he died 
the day after operation because of a postoperative extradural hematoma. 

The sequence of events in the case of this patient favored the diagnosis of traumatic 
extradural hematoma. The percutaneous arteriography, however, showed the anterior cerebral 
artery markedly dislocated to the same side, forming the semicircular outline of » pituitary 
tumor of about the size of a goose ege (Figs. 6 and 7). 

Thus, the arteriograms did not confirm the clinical diagnosis of an extradural hematoma. 
The conelusion was that he probably had hemorrhages of traumatic origin in the tumor whicl 
was regarded as inoperable. He died some hours later in increasing coma. 

The autopsy revealed a huge pituitary tumor with recent hemorrhages into the tumor 
tissue. The central parts of the middle cranial fossa were completely destroved by the tumor 
vrowth. Between the base of the skull and the nasal cavity there was direct communication, 
In addition, the post-mortem examination also revealed an extradural hematoma in the lef 


posterior fossa | Figs. Sand 9) 


It is not possible to decide whether a craniotomy with evacuation of the 
extradural clot would have saved this patient's life. But the ease demonstrates 
a diagnostic rule that has been of value in other cases also: Tf a clinieal diag- 
nosis of extradural hematoma is made and the carotid angiography proves nega- 
tive, then a burr hole should be made in the posterior fossa or in a position cor- 
responding to the occipital pole. The extradural hematoma is not as a rule 
confined to the posterior fossa exclusively, but will also cover a little of the 
occipital lobe. 

Reports on three cases of acute traumatie intracerebral hematoma follow. 
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Figs. 6 and 7.—H. T. Pituitary tumor, extradural hematoma. Note curved dislocation of 
anterior cerebral artery both in anteroposterior and lateral views. 
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T Brain sections showing large pituitary tumor with recent hemorrhages. 





Extradural clot in left posterior fossa; destruction of central part of middle 
cranial fossa. 
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A man, B. A., aged 52 years, was admitted to the Third Surgical Department of Oslo 
City Hospital on Sept. 7, 1946, after a fall from a high place. Hle was unconscious, restless, 
and x-ray examination showed a fracture in the right temporal bone. Due to a technical 
failure in the x-ray machine an attempt to do an arteriography was unsuccessful. 

A subtemporal burr hole was made on the right side corresponding to the site of the 
fracture, but no extradural or subdural clot was found. As the patient’s condition deterio 
rated after some hours, a left-sided eraniotomy was performed, A subdural hematoma of 
fairly large size was found and evacuated. The operation, however, had no effeet; he re 
mained unconscious and died in hyperthermia the next morning. 

Post-mortem examination revealed the fracture in the right temporal bone, The sub 
dural hematoma on the left side had been completely removed at the operation and there 
were no signs of superficial cerebral contusion, After fixation in formalin the brain was cut, 
and examination of the gross sections revealed a large hematoma in the left temporal lobe 


(Fig. 10). 





Fig. 10.—B. A. Intracerebral hematoma in left temporal lobe. 


The intracerebral damage was undoubtedly the cause of this patient’s death. 
The hyperthermia may be explained as the result of pressure from the hematoma 
on the central parts of the brain. Without angiography it is hardly possible 
to diagnose this combination of extracerebral and intracerebral hematoma. This 
case also demonstrates that a skull fracture is not invariably situated on the 
same side as the intracranial hematoma. 

Traumatie intracerebral hematomas of the kind described here are usually 
regarded as inoperable. There are, however, frequent reports of successful 
removals of chronic intracerebral hematomas which have been operated upon 
as a result of faulty diagnoses of intracranial tumors. 

I think it is incorrect to regard the acute traumatie intracerebral hematomas 
of the so-called closed head injuries as unsuitable for operation. If the hema- 
toma is located in a region where it ean be reached by a small craniotomy, and 
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if it ean be localized angiographically, | feel that such lesions are very well 
amenable to operative therapy. The following two cases demonstrate the truth 
of this point of view. 


A man, FE. K., aged 56 vears, was admitted to a hospital just outside Oslo after being 
hit by a car Nov. 27, 1946, Due to increasing drowsiness and a left-sided hemiparesis, he 
was transferred eleven days later to the Third Surgical Department of Oslo City Hospital. 

A percutaneous cerebral angiograplivy on the right side showed a very marked dislocation 
of the anterior cerebral artery to the left, and an exceptional elevation of the Sylvian group 
(Fig. 11 

A diagnosis of subdural hematoma combined with intracerebral hematoma in the right 
temporal lobe was made and a small subtemporal craniotomy was performed. A subdural 
hematoma of about 1 em. thickness was removed by suction. Medially to that, in the tem 
poral lobe, a large hematoma was found containing mainly clotted blood. The diameter of 
this intratemporal hematoma was 8 em, After evacuation of the hematoma and complete 


hemostasis the wound was closed and the patient recovered rapidly. 





Fig. 11.—E. Kk. Subdural intracerebral hematoma. Marked dislocation to left of anterior 
cerebral artery and elevation of Sylvian grou» which is also displaced medially. 


Percutaneous csrotid angiography during the postoperative course, with some weeks’ 
interval between each angiography, showed the regression of the abnormal findings (Figs. 
12 and 13). Fig. 12 demonstrates also the beautiful bilateral filling of the carotid systems 
which is obtained when the contralateral common carotid artery is compressed during the 
injection of contrast. The normally latent anastomosis in the cirele of Willis opens instan- 
taneously when the blood flow in one carotid artery is stopped. This bilateral filling is of 
importance if there is doubt as to the occurrence of a unilateral or a bilateral subdural 
hematoma. 

The other patient, E. J., was a man aged 59 vears who was admitted to the Third 
Surgical Department on Dee. 38, 1946, after a head injury. During the next few days he 
became drowsy and developed a paresis of the left facial nerve and the left arm. The angiog- 
raphy revealed an archlike elevation of the middle cerebral artery suggesting an expansive 


process in the right temporal lobe (Figs. 14 and 15 
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Fig. 12.—E. K. Arteriogram eleven days after operation. Bilateral filling through com- 
pression of contralateral carotid artery during contrast injection into right common carotid 
artery. Dislocations less pronounced, 








Fig. 13.—E. kK. <Arteriogram five weeks after operation; only siight displacement of arteries 
still visible. 
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Fig. 14.—E. J Subdural intracerebral hematoma. Dislocation of anterior cerebral artery to 
left; very marked elevation of Sylvian group. 
} 





Fig. 15.—E. J. Lateral view arteriogram; archlike elevation of Sylvian group. 
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A traumatic hematoma in the right temporal lobe was diagnosed, and a small craniotomy 


performed six days efter the injury showed a localized subdural hematoma which was removed, 


Medially to that there was an intracerebral hematoma in the temporal lobe containing clotted 
blood and lacerated brain tissue and this hematoma was evacuated. The patient’s condition 
improved rapidly, Another arteriogram on the day of discharge, one month after admission, 


gave a normal picture of the intracranial vessels (Fig. 16). 





Fig. 16.—E. J. Normal arteriogram four weeks after operation. 


These last two cases give a demonstration of the value of percutaneous 
cerebral angiography in acute head injuries, particularly when one is confronted 
with the case presenting the same kind of lesion which proved fatal. If a pre- 
operative angiography had been successful in that case also, that patient too 
might have been saved. 

All three cases show a combination of a relatively localized subdural hema- 
toma and an intracerebral hematoma in the temporal lobe. The hematomas are 
probably due to a small cortical contusion with laceration of cortical vessels 
which give hemorrhage partly outward into the meninges, partly inward into 
the cerebral substance. The rather protracted course in the two last-mentioned 
patients may perhaps favor a theory of the hemorrhage occurring at intervals 
and not immediately following the injury (Bollinger, 1891). 

The excellent result of operative treatment on this form of intracerebral 
hematomas is a temptation to apply a similar therapy in suitable eases of ordi- 
nary brain hemorrhages or apoplexies. Such attempts have been made previ- 
ously by Penfield (1933), among others. I have tried such a procedure in one 
patient after localization of the hemorrhage by percutaneous angiography. The 
result was not encouraging in that case due to the fact that the massive hemor- 
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rhage in the frontal lobe had ruptured into the lateral ventricle. Evacuation 
of the hematoma had no influence on the patient’s condition, Other cases 
may prove more successful. 

4. The fourth question to be answered in eases of head injuries, that. 1s, 
whether there is indication for operative treatment or not, I have touched on 
repeatedly in the previous pages. There is a need to stress the point that the 
patient's state of consciousness and the changes in that state are the main clinical 
features to be observed. 

It has been said that the results of treatment of craniocerebral lesions can 
never be satisfactory if the surgeon is not **lving with his patients.”” Everyone 
who has been engaged in that field of surgery will confirm this view. But as 
this ideal demand cannot possibly be realized, the value of simple principles of 
observation both for interns, residents, and nursing staff cannot be overestimated. 
That simplicity may be attained if every sign indicating clouding of the patient's 
consciousness is reported at once. 

In dubious eases the percutaneous cerebral angiography is completely 
devoid of danger and affords the necessary diagnostie aid. 

». The last question, that of the operative technique, has also been men- 
tioned previously. The eraniotomy in acute head injuries should be performed 
as a burr hole with nibbling off of the edges until the hole is just sufficiently 
large to remove the hematoma by suction and to stop bleeding points.  Osteo- 
plastic craniotomies should never be performed in acute head injuries as they 
only add another serious trauma to the original damage. Useless exploratory 
burr holes in different parts of the skull may be avoided through meticulous 
neurological examination and preoperative percutaneous cerebral angiography 
with Diodrast. 


SUMMARY 


The percutaneous cerebral angiography has proved a valuable diagnostic 
aid in patients with acute head injuries. Case histories are reported showing 
the different diagnostic problems occurring in such patients during the first 
days after the accident. Special attention is given to the combination of sub- 
dural and intracerebral hematomas. Without cerebral angiography the presence 
of the intracerebral clot will easily be overlooked. 
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END RESULTS IN THE TREATMENT OF CANCER OF THE STOMACH 
ANALYSIS OF SEVEN HuNpDRED NINETY-FIvE CASES 


GEORGE T. Pack, M.D., AaNnp Gorpon McNEEr, M.D., NEw York, N. Y. 


(From the Gastric Service of the Memorial Hospital for Cancer and Allied Diseases ) 


pit of the stomach is the most common and one of the most rapidly 
fatal of all malignant tumors. As a result, there is not only an under- 
standable pessimism concerning the curability of this disease, but also no hope 
whatsoever in the minds of the vast majority. Many of our most prominent 
surgeons, busily engaged in performing operations on the gastrointestinal tract 
for cancer, have made the statement, both privately and in public, that they 
have never seen a five-vear survivor from gastrectomy for carcinoma of the 
stomach. If such views are widely entertained by the specialist, the physician in 
veneral practice can hardly be expected to search very eagerly for early cancer 
of the stomach. In the first place, the most logical question might be: Is it 
possible to recognize gastric cancer in an early curable stage? Can this 
experience be repeated often enough to warrant continued watchfulness on our 
part in the hope of discovering the presence of the disease before it has passed 
hevond all hope of cure? 

Before an attempt is made to answer these questions, the symptomatology 
of gastrie cancer might be reviewed. Simple indigestion is probably the most 
dangerous complaint of any person in middle or late life. Beeause it is like- 
wise the most common, little attention is paid to the vague but portentous be- 
einnines of what may prove to be a fatal disease. Yet, frequently the warn- 
ing of something amiss, some aberration from the normal is given in plenty 
of time if only the patient and the physician were more alert. 

Nausea, vomiting, cachexia, emaciation, palpable supraclavicular Lymph 
nodes, and a large epigastric mass spell gastrie cancer in capital letters, but 
so do slight fullness after meals, a recent tendency toward constipation, and a 
few pounds’ loss in weight. More frequently than not, the supposed uleer 
svndrome, appearing for the first time in a person past 40 vears of age, has 
flashed the signal of a small, relatively slowly growing, ulcerating cancer in a 
favorable setting. Until proved otherwise, this patient has caneer of the stom- 
ach, and if subsequent study reveals the uleer to be gastrie and not duodenal, 
every effort should be made to remove the lesion as soon as possible. 

Many patients are treated for secondary anemia without ascertaining the 
cause of that anemia. Exertion dyspnea may be the first and only symptom of 
a slowly bleeding, papillary gastrie cancer. Many such patients have received 
digitalis instead of a gastrointestinal x-ray series. 

Probably the earliest svmptom of gastric cancer is an awareness that all 
is not just right, though often the patient cannot say where or why. For the 
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first tlie im his life, he may become conscious of a protracted change in his 
sense of well-being; he may be aware of his stomach (stomach consciousness ) 
where before he did not know it existed. Ile may not have cancer of the stom- 
ach, but only an adequately conducted gastrointestinal x-ray series and fluoros- 
copy after barium swallowing, supervised by a competent radiologist, will settle 
the question. A patient is seldom annoyed when told he does not have a serious 
castric disorder. 

Onee a diagnosis of cancer of the stomach is established, is any useful 
purpose served by subjecting the patient to laparotomy with the hope of per- 
forming either partial or complete gastrectomy? It is our considered opinion 
that the hope for cure is a very definite one which should be offered all sueh 
patients, in greater numbers as each year goes by. In order that we may ap- 
preciate the change in our concepts concerning the outlook in cancer of the 
stomach, let us examine the material at a large clinie in New York City, studied 
over a period of thirty years. 

MATERIAL FOR STUDY 

Krom 1916 through 1941, 795 patients suffering from gastric cancer were 
examined and treated at the Memorial Hospital for Caneer and Allied Diseases. 
Of that entire number only 26, or 3.4 per cent, survived for a five-vear period 
without recurrence after subtotal gastrectomy. This curability rate of 3.4 per 
cent is not a fair evaluation of the prospect today because it includes the early 
history of the hospital as far back as 1916, and is based on a resectability rate 
which is only slightly higher, namely, 10 per cent (Table 1). Five of the pa- 
tients operated on prior to 1936 were living and well for more than ten vears. 
At first glance, this bare statement of fact appears gloomy indeed, almost fore- 
ing us to conclude that we have been wasting our time and many thousands of 
dollars in attempting to cure patients of a disease which is almost invariably 
fatal. Yet, life has been precious to those twenty-six people who have no great 
interest in statisties or what happened to all the others. Upon closer serutiny 
of the material, we readily observe a very remarkable change in the method of 
management of eaneer of the stomach. Palliative operations were common and 
resections were rarely performed in the earlier decade; now the reverse is true. 
This change has been accompanied by a remarkable upward trend in the cure 
eurve of end results. 


TABLE I. FIVE-YEAR SURVIVAL FOLLOWING RESECTION FOR GASTRIC CANCER, FROM 1916 
THROUGH 1941 


FIVE-YEAR SURVIVAL 


TOTAL 
TYPE OF CASI CASES NUMBER PER CENT 
Total patients with gastrie cancer 795 26 3.4 
Number surviving gastrectomy 75 26 34.7 


THE RESECTABILITY OF GASTRIC CANCER 
From 1916 until 1930, of 272 patients who were seen in our clinic, only 
8, or 2.9 per cent, had resectable gastric cancers. As it later became evident 
that there was obvious need for segregating such patients in a special elinie 
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devoted to tumors of the stomach, the resectability rate increased to 7.7 per 
cent during the vears of 1931 through 1936, and 26.2 per cent for the years 
of 1937 through 1941. In a far shorter period, more patients were seen, and 
what is more important, a greater number of reseetions was performed. Where- 
as only one of the few patients undergoing gastrectomy before 19351 survived 
for a five-vear period, an increasingly large number was now being offered the 
chance of cure. Within the last eight vears, techniques of two operative pro- 
cedures became more widely employed and were standardized in ¢linies through- 
out the world, We refer to (a) the procedure known as **total’’ or *‘c¢omplete’ 
vastrectomy and (b) transthoracic resection of the gastric cardia. Greater un- 
derstanding of preoperative and postoperative care and advances in anesthesiol- 


ogy made these operations less hazardous and part of the armamentarium of 


PER CENT 
50+ 48.1 


30+ 


20+ 








.¢] 
1916 - 1930 1931-1936 1937-1941 1942-1946 
ALL OPERATIONS 141 149 205 335 
ALL RESECTIONS 8 19 73 161 


Fig. 1.—The resectability of gastric cancer, The Gastric Service of the Memorial Hospital, 
New York, N. Y., from 1916 through 1946. 


many gastric surgeons. As a result, no longer was any cancer of the stomach 
not resectable as lone as the disease was confined to that organ and adjacent 
lymph nodes and net fixed to structures whose removal might not be compatible 
with life. Henee, we see that in the years 1942 through 1946, not only were 
there many more patients treated than in the previous five-vear period, but 
also the resectability rate soared to 39.8 per cent. In fact, 48.1 per cent of all 
patients submitted to laparotomy underwent either subtotal or total gastree- 
tomy and 82 per cent were operated on for palliative or curative purposes 


(Table Il). Thus a far greater number of patients was given a chance to live. 
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TABLE I]. OPERABILITY AND RESECTABILITY OF GASTRIC CANCER, FROM 1951 THROUGH 1946 


OPERABILITY RESECTABILITY 
PER CENT OF 
rOTA! PER CENT OI! OPERABLI PER CENT OF 
PERIOD | CASES NUMBER rOTAL CASES NUMBEK CASES rOTAL CASES 
1916 to 1956 272 14] 51.8 S 33H 2.9 
1951 to 1936 245 149 60S 19 12:8 ie | 
1957 to 1941 278 POS 7 Bf 73 39.6 26.2 
1942 to 1946 105 325 QO 7 16] 18.1 29.8 


Significantly, 34.7 per cent of the 75 survivors of resection lived for five vears 
without evidence of recurrence. It is too early as yet to evaluate the end re- 
sults of treatment in the vears 1942 through 1946, but it seems logical to be- 
lieve that a far greater number of patients will have been offered a chance to 
survive for many years as a direct result of the inerease in the resectability 


rate and lowered operative mortality. 


THE OPERATIVE MORTALITY FOR CANCER OF THE STOMACH 


Does the increase in the resectability rate for gastric cancer Carrs with if 
an unjustified hazard?) Here we encounter what, at first glance, may be con- 
sidered as conflicting results. In the early period from 1916 through 1930, 
five of eight patients undergoing gastric resection did not survive the operation. 
The operative mortality declined from 62.5 per cent to 31.6 per cent during the 
next five vears. Yet, the truly gratifying improvement by 1941 of 19.2 per cent 
did not appear to continue during the last five-vear period (21.7 per cent). This 
seeming paradox in spite of the newer advances in pre- and postoperative care 
and anesthesiology is explained by various factors. Having extended the scope 
of subtotal gastrectomy to its fullest degree, surgeons realized more fully that 
every attempt must be made to remove a cancerous stomach wherever possible 
The techniques of total gastrectomy and transthoracic resection of the gastrie 
cardia were, therefore, applied with ever-increasing frequeney. Obviously, a 
ereater operative hazard had to be faced, as both these procedures carry a high 
operative mortality, and this figure is included with the over-all mortality rate 
for gastric resections of all types. Furthermore, during the last five vears at 
the Memorial Hospital 42.8 per cent of all gastric resections for cancer were of 
this major character, namely, total gastrectomy and transthoracic cardiectomy 
(Table IIL). Of ninety-two subtotal gastrectomies for cancer (1942 through 
1946), there were only nine operative deaths, or 9.8 per cent. It must never 
be forgotten, however, that if any gastric cancer is not resected, the patient in- 
variably dies. Here again, it is too early to evaluate the end results obtained 
by such massive operations as total gastrectomy and transthoracic cardiectomy, 
but over eighty persons have been given an opportunity for life which could 


not possibly have been otherwise afforded. 
FACTORS WHICH INFLUENCE THE END RESULTS IN THE TREATMENT: OF 
GASTRIC CANCER 


Duration of Symptoms in Relation to Five-Year Survival Following Re- 


section for Gastric Cancer.—The application of this factor does not pass the 
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TABLE III. OPERATIVE MORTALITY FROM ALL OPERATIONS FOR GASTRIC CANCER, FrRoM 1916 
THROUGH 1946 


TOTAI OPERATIVE DEATHS roTAl OPERATIVE DEATHS 
TYPE OF OPERATION CASES NUMBER PER CENT CASES NUMBER PER CENT 
1916 through 1930 1931 through 1936 
All operations 104 34 ooek 123 17 13.8 
Exploratory operation 24 2 8.5 be 5 Ue 
Palliative operation 72 27 BGO. 6] 6 9.8 
Resection s 5 62.5 19 if) 31.6 
Subtotal resection S 5 62.5 IS 6 do. 
Resection of the cardia l 0 0.0 
Total gastrectomy 
1937 through 1941 1942 through 1946 
All operations 197 3] ta f aoe a7 17.0 
Exploratory operation 57 6 10.5 100 a) 5.0 
Palliative operation G7 11 16.4 74 17 23.0 
Resection 73 14 19.2 161 35 PA eT 
Subtotal resection ae 4 E55 9? MY YS 
Resection of the cardia 5 2 £O.0 ob 14 38.9 
Total gastrectomy 10 o 30.0 Sb: 12 0.4 


test of critical statistical analysis, the reason being that the minimum and 
maximum duration are too widely separated. The average duration of pre- 
operative symptoms for 9.7 months obtains fairly evenly both for the patients 
who survived five vears without recurrence and for those who died of reeurrent 
cancer in a shorter period (Table IV). We had previously entertained the 
clinical impression that the patients whose preoperative duration of symptoms 
was short, very frequently presented inoperable cancers at laparotomy, and con- 
versely, we had observed that some patients with a long history still had cancers 
readily removable. Two of these patients in the five-vear-cure group were 


more than 70 vears of age at the time of gastric resection, 


TABLE ITV. DURATION OF SYMPTOMS IN RELATION TO FIVE-YEAR SURVIVAL FOLLOWING 
RESECTION FOR GASTRIC CANCER, FRoM 1931 THrovuait 1941 


AVERAGE DURATION 
OF SYMPTOMS 


SURVIVAL PERIOD NUMBER (MO, ) 
Total 66 9.7 
Patients surviving less than five years 16 gg 
Patients surviving five years or more 2) 9.3 


Does the Gross Pathologic Type of Tumor Have Any Bearing on Ultimate 
Prognosis? We had anticipated a higher percentage of long-term survivors 
In patients with gastric cancer of the polypoid exophytic type. Of nineteen 
patients with such tumors, only five lived without recurrence for more than 
five years subsequent to gastrectomy (26.8 per cent). On the other hand, one- 
third of our patients with ulcerating gastric cancers, who survived resee- 
tion, attained definitive cures (33.9 per cent). The prognosis for annular ean- 
cers, contrary to our preconceived notion, is less optimistic as we find now that 
these cancers have usually metastasized by the time surgical intervention is done 
(22.7 per cent.) One-quarter of all infiltrating gastric cancers, removed surgi- 
cally, are apparently completely controlled, as judged by the survival ratios 


of these patients (25 per cent). Carcinoma in situ, the miniature focal can- 
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cer of the stomach is, of course, the most favorable, or rather the least dangerous 
of all gastric cancers. A patient surviving partial gastrectomy for this tumor 
may expect a cure, provided he doesn’t succumb to another disease in the mean- 
time (100 per cent) (Table Vj). An exception to this last statement may re- 
sult in the instance of a patient recently treated—a 70-year-old woman who 
successfully underwent subtotal gastrectomy for a small antral cancer. In the 
specimen were found at least a dozen minute, sessile mucosal plaques, each of 
which on microscopic study proved to be carcinoma in situ. No one knows the 
time it would take for any one of these tiny focal cancers to grow sufficiently 
to cause the svmptoms and signs of gross gastric cancer. Because of the multi- 
TABLE V. GROSS PATHOLOGY IN RELATION TO OPERATIVE SURVIVAL FOLLOWING RESECTION FOR 
GASTRIC CANCER, FRoM 1916 THrouGiH 194] 


SURVIVAL OF FIVE YEARS OR MORI 


ALI SURVIVAL 

OPERATIVI UNDER a-7 7-9 10-15 15 
GROSS PATHOLOGY SURVIVALS /FIVE YEARS POTAI YR. YR. YR. YR. 
Total cases 75 19 26 14 f | 1 
Uleerating 62 tl] 21 12 6 3 
Annular 22 17 a) 2 l l l 
Polypoid 19 14 D l 3 l 
Infiltrating 16 12 i 3 | 
In situ 2 2 2 


centric origin, we naturally assume that other similar foci may be present in 
the residual proximal stomach. We must, therefore, decide whether to per- 
form a total gastrectomy in this 70-year-old woman with the attendant risk of 
this operation or to watch her constantly by fluoroscopic and gastroscopie sur- 
veillance during the remainder of her life. 

Presence or Absence of Metastases in Regional Lymph Nodes.—The absence 
of metastatie cancer in the lymph nodes removed with the resected stomach has 
always been heralded as an important factor of good prognosis in the evaluation 
of end results, but the total number of patients surviving without recurrence for 
five years after resection is so small that percentage figures offer information 
of only relative value. Of our patients who reached the period of definitive 
eure, 69.2 per cent did not have metastases in the perigastric lymph nodes. The 
surprising fact is that in the remainder of our long-term survivors, that. is, 
30.8 per cent of the cured cases, cancer was demonstrably present in the ex- 
cised lymph nodes (Table VI). It is a truism that caneer of the stomach is not 
incurable when it has passed beyond the confines of the stomach to the peri- 
gastric lymph nodes, vet this fact is often not appreciated by surgeons who 
refuse to perform gastrectomy because of apparently gross metastatic cancer 
in lymph nodes adjacent to the primary tumor. In the first place, even ex- 
pert pathdlogists frequently are in error concerning the gross appearance of 
eancer in lymph nodes, and in the second place, such lesions if widely resected 
may be permanently eradicated. 

The relative prognosis of patients who have undergone gastrectomy for 
eaneer with and without metastasis to regional lymph nodes may also be ex- 
pressed in the following manner: (a) those without metastases to lymph 
nodes—42.8 per cent five-year survival, (b) those with proved metastases to 


lymph nodes—24.2 per cent five-year survival. 
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TABLE VI. Microscopic PATHOLOGY OF GASTRIC CANCER IN 
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WITH 
OUT 
WITH NODAL 
rOTAI NODAT METAS 
MICROSCOPIC PATHOLOGY CASES METASTASES TASES 
Total 19) 2A 24 
Ungraded { } l 
Superficial adenocarcinoma 
Adenocarcinoma 29 17 12 
Adenocarcinoma with gelati 
nous features 7 | 6 
\denocarcinoma with serosal 
penetration S | | 
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The prognosis of gastrie ean- 





eer can definitely be evaluated by grouping the histologic grading of the re 
sected tumors. If we group the total cases as charted in Table VII, it will be 
seen that the percentage of five-vear survivals after resection becomes progres 


sively lower with the ascending degrees of malignancy. lor example: 


DEFINITIVE CURES SURVIVAL OF LESS 
FIVE YEARS THAN FIVE YEARS 
GRADE PER CENT (PER CENT ) 
Grade J 100.0 0.0 
Grade [] $1.7 58.3 
Grade II] 30.0 70.0 
Grade IV 16.7 83.3 


Krom these facts we may deductively reason that patients with the rela- 





tively rare Grade [I cancer of the stomach (operable) have an extraordinarily 


TABLE VII. Microscopic PATHOLOGY OF GASTRIC CANCER IN RELATION TO OPERATIVE SURVIVAI 
(HISTOLOGIC GRADE OF TUMOR 
FroM 1916 Trrovuait 1946 
SURVIVAL OF LESS SURVIVAL OF FIVE 
rHAN FIVE YEARS YEARS OR MORE 
POTAI rOTAL ew 
MICROSCOPIC) PATILOLOGY CASES I I] Ill I\ CASES I II III IV 
Total 1 14 re 10) 26 D Oo 9 2 
Superficial adenocarcinoma 2 2? 
Adenocarcinoma 29 a] l 7 IS | 7 ) 2 
\denoearcinoma with gelati 
nous features 7 | 6 | | 
Adenocarcinoma with serosal 
penetration S | 7 } f 
Adenocarcinoma with gelati 
nous features and serosal 
penetration ] 
Linitis plastica l 


carcinomas, 


ungraded 


*The total includes four 
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TABLE VIII. FIVE-YEAR SURVIVAL FOLLOWING RESECTIONS FOR GASTRIC CANCER IN RELATION 
ro THE HISTOLOGIC GRADE OF TUMOR AND METASTASES TO REGIONAL LYMPH NODES 
From 1916 TrirovaH 1941 


METASTASIS 
rO REGIONAT 


LENGTH O} FIVE-YEAR HISTOLOGIC GRADE OF TUMOR LYMPH NODES 
SURVIVAI SURVIVALS GRADE 1 GRADE II GRADE II] GRADE IV WITH WITHOUT 
Total 20 D 10) a) 2 Ss Ee) 
5 to 7 vr. 14 3 5 { 2 1] 
7 to 10 yr. 7 9 » » “ { 
10 to 15 vr. }t ) l yd 2 
15 yrs. l l l 
*Two patients have died one of recurrent disense and one of heart disease 
fOne patient died of heart disease 10 vears postoperatively. 


good chance for permanent cure and, furthermore, that patients with the ana- 
plastic Grade IV gastric cancers are not absolutely hopeless (Table \ IT). 

The Proqnostu Significance of Gelatinous Features in Gastric Cancer. 
Billroth’s first successful gastrectomy on the historic patient, Theresa Heller, 
was for a gelatinous cancer, but the patient died four and one-half months later, 
the post-mortem report emphasizing *‘a gelatinous metamorphosis of the pert- 
toneum.’’ One would ordinarily think of such gelatinous features as a degen- 
‘rative phenomenon and tend to attribute no significance to this occurrence, but 
experience has shown that few patients with this type of gastric cancer are 
cured. The mucinous material containing groups of cancer cells early permeates 
the subserosal lymphatics, and diffuse peritoneal carcinosis with ascites is usually 
the result. In our group of nine patients who had gastrectomy for sueh gela- 
tinous or mucocarecinomas, only two lived without reeurrence for five years 
(22 per cent) although seven of these nine resected specimens revealed no evi- 
dence of metastases in perigastrie lymph nodes (Table VIT). 

The Prognostic Significance of Serosal Penetration by Gastric Cancer. 
We have been told that serosal penetration by gastrie cancer either resulting 
in perforation into the abdominal cavity or fixation to an adjacent organ, such 
as the pancreas, liver, spleen, or transverse colon, constitutes a menace as far 
as the prospect of cure is concerned. However, it has been our experience after 
spending tedious hours removing such gastric cancers, even with parts of 
neighboring viscera, that many of these patients surprised us by living for many 
years. Of sixteen patients who had this complication and whose gastrie cancers 
were still operable, eight are living and well five vears later (50 per cent) and 
one of these patients may be classified as a sixteen-vear cure. In six of these 
eight long-term survivors of gastrectomy, metastatic cancer was present in 
Ivmph nodes removed with the gastric tumor. Let us urge the surgeon, there- 
fore, to attempt the removal of these gastric eancers which invade or are ad- 
herent to liver, pancreas, spleen, and transverse colon, as it is our belief and 
contention that a high incidence of five-vear cures may be obtained, even if 


metastases oceur in the perigastrie lymph nodes. 
CONCLUSIONS 


Until the fundamental nature of gastrie cancer is understood, it is difficult 


to escape the following conclusions: 
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1. Pay strict attention to the digestive complaints of all patients over 4 
vears of age so as to establish early diagnosis. 

28 Inerease the resectabthity rate so that an even higher proportion ot 
vastric tumors is resected. 

3. Resect all gastric cancers technically removable even if (a) the tumor 
is attached to an adjacent organ (spleen, colon, liver, pancreas); (b) apparent 
metastatic cancer is seen and felt in perigastrie lymph nodes; (¢) the entire 
stomach must be sacrificed; or (d) the cancer involves the abdominal esophagus. 

4. Decrease the postoperative mortality by improvement in operative tech- 
nique and close pre- and postoperative supervision, so that more patients sur- 


vive the operation and may hope for a curative end result. 


SUMMARY 


1. Iu the first quarter century ot effort at the Memorial Hospital for Can- 
eer and Allied Diseases, the eurability of gastric cancer was only 3 to 4+ per cent 
of all patients with this disease. However, the resectability rate in these early 
years was only 10 per cent, which would indicate that about one-third of all 
patients undergoing gastrectomy were cured. 

2. The resectability rate for gastric cancer has shown progressive improve- 
ment for eaeh succeeding period, for example, the percentage resected among 
all patients with gastrie cancer has been: 1916 to 1950, 2.9 per cent; 1931 to 
1936, 7.7 per cent; 1937 to 1941, 26.2 per cent; 1942 to 1946, 59.8 per cent. Of 
all patients subjected to laparotomy between 1942 and 1946, 48.1 per cent had 
successful gastreetomy for cancer and S82 per cent of all patients with gastric 
eaneer underwent some type of operative procedure designed for eure or pallia- 
tion. 

3. Of seventy-five patients surviving gastrectomy for cancer, twenty-six, or 
O4+.7 ner cent, lived five vears without recurrence. 

4. The operative mortality for subtotal gastrectomy has decreased with 
each succeeding surgical period for example, 1916 to 1950, 62.5 per cent; 1931 
to 1956, 55.5 per cent; 1937 to 1941. 15.5 per cent; 1942 to 1946, 9.8 per cent. 

5. More than eighty patients in the last quinquennial period have had either 
total gastrectomy or transthoracic cardiectomy for gastric caneer (Memorial 
Hospital series). : 

6. The preoperative duration of svmptoms apparently has no influenee on 
the eurability of those patients who have had gastrectomy for cancer. 

7. The gross pathologie type of cancer does have a bearing on the prognosis 
following gastric resection, for example, the percentage of five-vear cures among 
the following types: carcinoma in situ, 100 per cent; ulecerocaneer, 33.9 per 
» ) 


cent; polypoid cancer, 26.5 per cent; infiltrating eancer, 25 per cent; annular 


cancer, 22.7 per cent. 

8. The presence of metastatic caneer in the perigastrie lymph nodes of re- 
sected gastrie cancers does influence the end results of treatment, for example, 
those patients without nodal metastases had 42.8 per cent five-vear survival with- 
out reeurrence and those patients with proved metastases to nodes had 24.2 


per cent definitive five-vear cures. 
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9. The histologic grade of the resected gastric cancer has a most decided 
bearing on the number of five-year definitive cures, for example, Grade I, 100 
per cent; Grade II, 41.7 per cent; Grade IIT, 30 per cent; Grade IV, 16.7 per 
cent. 

10. The so-called gelatinous or mucocarcinoma of the stomach is nearly 
always attended by a bad prognosis. Only 22 per cent of this small group of 
patients achieved the five-vear period of definitive cure, although seven of these 
nine patients did not have metastatic involvement of perigastric lymph nodes. 

11. Local serosal penetration resulting in fixation to adjacent organs whose 
removal is compatible with life may be a favorable rather than an unfavorable 
complication, perhaps because of the more radical operation that must neces- 
sarily be done. In our own series of sixteen patients who had these radical 


operations, eight were living and well five vears later, a eurability of 50 per cent. 
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POSTCHOLECYSTECTOMY SYMPTOMS DUE TO CYSTIC DUCT 
REMNANT 


(‘HARLES Bruce Morton, I], M.D., CHARLOTTESVILLE, VA. 
(From the University of Virginia) 


YMPTOMS referable to the biliary traet following extirpation of the gall 

bladder have been designated by such names as postcholecystectomy syn- 
drome, biliary dyskinesia, and biliary dyssynergia. In some cases a definite 
organic cause for the symptons has been discovered, while in others no demon- 
strable cause has been found. Among the more tangible causes are stone in the 
extrahepatic ducts, stricture or angulation of the extrahepatic duets, cholangitis, 
hepatitis, pancreatitis, errors in diagnosis, ill-advised operation, neurogenic 


gy 


factors, and others.’ * °°’ The problems of diagnosis and differential diagnosis 
may be extremely difficult. Although a remnant of the cystic duct left at the 
time of cholecystectomy has been recognized as a cause of biliary tract symptoms, 
it has reeeived relatively scant attention. 

Seven personal cases in which operation revealed a cystic duct remnant to 
be apparently the sole cause of postcholecystectomy symptoms and in which 
removal of the remnant relieved the symptoms completely prompted this com- 
munication. In additon to the seven cases referred to, two more instances of 
eystie duet remnant have been encountered but because one was complheated by 
a stone in the common bile duet and the other by a stricture of the common bile 
duet, the latter presumably secondary to the cystic duct remnant, they will not 
be ineluded in the series. Both patients, however, had excellent results follow- 
ing operation, 

Of the seven patients of this report two were men, five women (Table 1). 
Their ages varied between 28 and 73 years. In all instances the cholecystectomy 
had been performed elsewhere and as far as could be determined from their his- 
tories the diagnosis of gall bladder disease and the indieations for surgical 
treatment had been adequate. The gall bladder in these patients had been re- 
moved from nine months to eighteen vears before they had sought surgical 
relief from postcholeeystectomy symptoms. In all cases there had been both 
pain and jaundice, both of which in some instances had been marked in degree. 
Symptoms had appeared first after choleeystectomy from ‘‘at once” to fifteen 
vears., 

The diagnosis in each case prior to operation for postcholeeystectomy symp- 
toms was a suspected stone in the common duct though in the last three, because 
of experience in the previous cases, a cystic duct remnant had been recorded as 
an additional possibility. The operative procedure in each case, in addition to 
general exploration and particular inspection of the liver, duodenum, and pan- 
creas, was directed at accurate exposure of the extrahepatic ducts and careful 
exploration of them by probing and irrigation. In each case the eystie duet 
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TABLE [I 
DATE O} LENGTH 
CHOLI INTERVAI DATE O} OF FOL 
CYSTE BEFORI REMOVAL O} CYSTIC FOLLOW- | LOW-UP 
POMY SYMP CYSTIC DUCT UP INTER- 
CASI AGI ELSI POMS DUCT REMNANT RESULT VAL 
NO. PATIENT SEX YR. W HERI RECURRED | REMNANT (CM. ) (1947 CYR.) 
l As T's Ti. M 6S 1922 1D vr. July 24, 2-3 Excellent 7+ 
124711 1939 
2 ay ie 39 1932 8 yr. Sept. 3, 3-4 Excellent D4 
171708) 194] 
3 a i8, F 73 1939 D vr. July 19, 2-3 Excellent 2 + 
(196812 1944 
} ae: Oe ee K 28 1943 6 wk. March 21, 2S Excellent 24 
211452) 1945 
43 M.G. W, M 36 1945 ‘¢Atonee’’ Nov. 21, $0) Excellent ] 
(219620 1945 
6 G. E. M. }" 03 1945 dee once*’ Dev, 14, o-4 Excellent ye 
(220473 1945 
7 Se’ ee I" 3) 1928 6 vr. Feb. 2, LD excellent 1+ 
299424 12 vr.t 1946 


*Until choledocholithotomy in 1934. 
Additional interval after choledocholithotomy. 


remnant was ligated at its entrance into the common duct and excised. A T tube 
was left in the common duct for temporary drainage and decompression. At 
various intervals of time the tube was tied off and finally removed. Because of 
equivocal and sometimes misleading results postoperative choledochograms have 


not been used routinely by me and were not employed in any of this series. 





The result in each of the seven patients was excellent after operation. All 
patients have been heard trom recently, either by personal interview or letter, 
and none have had recurrent symptoms. The follow-up intervals vary between 


one and one-half and seven and one-half vears. 


CASE REPORTS 


CASE 1—A. T. L., a man, aged GS years, entered the University of Virginia Hospital 
July 3, 1939. He complained of recurring acute attacks of abdominal pain and jaundice 
during a period of twenty-six months. The attacks were at first spaced weeks or months 
apart, but during the preceding month had occurred every few days. Pain had been lo 
eated in the right upper abdomen, had radiated to the right scapular region, had been severe, 
had required opiates for relief, and had been followed by residual soreness. Jaundice, highly 
colored urine, and clay-colored stools had been accompanying symptoms. He had lost sixteen 
pounds in three or four months. He stated that the attacks had been similar to those pre 
ceding an operation he underwent elsewhere in 1922 for the removal of a gall bladder con 
taining numerous stones and removal of a stone from the common bile duct. Gall bladder 
symptoms, however, had appeared for the first time as early as 1912. 

Pertinent physical findings were moderate icterus and a well-healed scar in the right 
upper abdomen with moderate tenderness in the region without muscle spasm or mass. 
Pertinent laboratory studies included an icterus index of 51 which in eighteen days fell to 9.7, 
bile in the urine, and both changed and unchanged bile in the stool. 

The diagnosis, stone in the common bile duct, seemed obvious and operation was 
advised. The operation was performed July 24, 1939. Under spinal anesthesia with ponto- 
caine the abdomen was explored through the scar of the previous incision. Adhesions fol- 
lowing the former operation were not troublesome and general exploration was negative ex- 


cept as related to the common bile duct. It was moderately dilated but otherwise normal 
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except at its proximal part where a diverticulum-like pocket was discovered. This proved to be 
a cystic duct remnant dilated to more than 2 em. in diameter. Just distal to it along the 
common bile duct there was a lymph gland more than 1 cm. in diameter. The common duct 
was incised just distal to the cystic duct remnant and careful exploration with probing and 
irrigation was negative for stone or other abnormality. Visualization of the papilla of Vaten 
through an incision into the duodenum revealed nothing. The cystic duet remnant was ex 
cised and its communication with the common duct ligated. The adjacent lymph gland was 
removed and a T tube left in the common duct. Pathologically the cystic duct remnant showed 


chronic inflammation and the lymph gland chronic lymphadenitis. 

Convalescence was uneventful and the patient was discharged from the hospital on the 
sixteenth postoperative day with the T tube still in place but tied off since the ninth day 
following its introduction. The tube was removed nine weeks after operation, A follow-uy 
letter May 2S, 1947, reported excellent health and no biliary tract symptoms from the time 


of removal of the eystie duct remnant, nearly eight vears previously. 


a 


CASE 2.—L. T., a woman, aged 39 years, entered the University of Virginia Hospital 
Aug. 29, 1941. She complained of three attacks in eight months of acute abdominal pain. 
All attacks had been similar; acute, colicky pain in the epigastrium with some nausea and 
vomiting. There had been no radiation of the pain but its severity had necessitated the ad- 
ministration of opiates. Clay-colored stools and jaundice had been noticed. Nine years pre 
viously she had been operated upon elsewhere for ‘‘ gall bladder trouble’’ but she did not 
know about the operative findings or procedures, 

Physical examination revealed nothing more than moderate jaundice, and an old sur 
gical sear in the right upper abdomen with tenderness and musele spasm in the region. 
There was slight temperature elevation, and an icterus index of 31 was the only important 
laboratory “inding. Because of uncertainty as to previous removal of the gall bladder the 
preoperative diagnosis was thought to be stone in the common bile duct with or without 
cholecystitis. 

Operation was performed Sept. 8, 1941. Spinal anesthesia and an incision through the 
old scar were employed. Many adhesions were encountered and, therefore, only the upper 


abdomen was explored. The gall bladder had been removed and no abnormality was found 


except for a large bile duct about 1.5 em. in diameter and a large cystic duet remnant di- 
lated to more than 3 em. in diameter. Careful exploration of the common duct by probing 
and irrigation through an incision into the duct just distal to the cystic duct remnant failed to 
reveal a stone or other abnormality. Graduated dilators up to the 8 mm. size passed readily 
into the duodenum, The cystic duct remnant was excised after ligating its attachment to the 
common duct and a T tube was left in the common duct. Pathologically the cystic duct ren 
nant showed chronic inflammation, 

Convalescence was uneventful and the T tube was tied off ten days after operation and 
removed fourteen days after operation. The patient left the hospital on the fifteenth post 
operative day. A follow-up interview and examination April 9, 1947, showed freedom from 
symptoms referable to the biliary tract since removal of the cystie duct remnant more than 


five and one-half years previously. 


CASE 3.—H. L. B., a woman, aged 


75 years, entered the University of Virginia Hospital 
July 10, 1944. She complained of frequent pain in the epigastrium and back of three months’ 
duration and jaundice of three weeks’ duration. The pain had been more to the right of the 
midline, had radiated to the back in the scapular region, and usually had not been very severe. 
She had had similar pain without jaundice for one year preceding an operation elsewhere 
five years before. The gall bladder had been removed and found to contain ‘‘two small 
stones, ”’ 

Physical examination revealed the scar of the operation, moderate jaundice, and what 
appeared to be slight enlargement of the liver. Laboratory studies showed bile in the urine, 
no bile in the stools, and an icterus index of 146. Obstructive jaundice due to probable stone 


in the common bile duct was diagnosed and operation advised. 
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Operation was performed July 19, 1944, under ether anesthesia. The scar of the previous 
incision through the upper part of the rectus muscle on the right side was excised and the ab- 
dominal cavity explored after separation of numerous adhesions. Nothing abnormal was 
found except in the common bile duct and its environs. Between 2 and 3 em. of the cystic 
duet remained with evidence of scarring and thickening of it and of the adjacent common 
duct. The common duct was incised just proximal to this point and thoroughly explored by 
probing and irrigating it. No stone was found but there was some narrowing and thickening 
of the common duct where the cystic duct remnant lay in contact with it. Dilators were em 
ployed and passed readily into the duodenum. The cystic duct remnant was excised after its 
attachment to the common duct had been ligated and a T tube was left in the common duct. 
Pathologically the cystic duct remnant showed ‘‘ fibrous searring.’’ 

Convalescence from the operation was uneventful and the T tube was tied off twenty 
four days after operation and the patient was discharged from the hospital Aug. 25, 1944. 
The icterus index twenty-seven days after operation was 68. The T tube was removed Oct. 16, 
1944, and at that time the icterus index was 6. 

Follow-up interview and examination Sept. 9, 1946, indicated entire freedom from biliary 
tract symptoms and no signs of abnormality in more than two years since removal of the 
eystic duct remnant. May 28, 1947, she reported continued freedom from symptoms, nearly 


three vears after removal of the cystic duet remnant. 


CASE 4.—J. H. C., a woman aged 28 years, entered the University of Virginia Hospital 
March 11, 1945. She complained of periodic attacks of severe pain in the upper abdomen 
on the right side since the age of 16 years, twelve years in all. The attacks had been inter 
rupted for a perio.| of only six weeks following cholecystectomy elsewhere two years before. 
She had been told there were stones in the gall bladder. Pain had been very severe, had 
required hypodermics for relief, and had been associated with nausea, vomiting, jaundice, 
and clay stools. Recently the attacks had been very frequent. 

Examination was negative except for slight jaundice, the upper abdominal scar on the 
right side, and moderate tenderness in the region. Laboratory studies were normal except 
for an icterus index of 14 and a prothrombin time of 15 seconds with a control of 12 seconds. 
Operation was advised in the belief that there was probably a stone in the common bile duct. 

Operation was performed March 21, 1945, Spinal anesthesia was employed and the 
abdomen explored through an incision coinciding with the previous one. No abnormality was 
found except in relation to the common bile duct. The duct was slightly dilated and seem- 
ingly within its adventitious coat there was a eystic duct remnant 2.5 em. in length. The 
remnant spiraled partly around the common duct and entered its dorsal aspect. The common 
duct was incised ventrally and explored by probing and irrigating it. No stone, stricture, or 
other abnormality was discovered. Graduated dilators including one 7 mm. in diameter 
passed readily into the duodenum. The cystic duet remnant was ligated flush with the com- 
mon duct and excised. The T tube was left in the common duct. Pathologically the cystic 
duct remnant showed ‘‘marked periductal fibrosis. ’’ 

Convalescence was uneventful; the T tube was tied off eight days after operation and 
removed two days later. The patient was discharged from the hospital April 4, 1945, thirteen 
days after operation. 

Follow-up by letter Sept. 1, 1946, nearly one and one-half years later, indicate] that 
the patient had had no trouble and estimated as ** perfect’’ the result of the operation for 
removal of the cystic duet remnant. (nother follow-up report June 7, 1947, indicated 


freedom from biliary tract symptoms more than two vears after removal of the remnant. 


CASE 5.—M. G. W., a man aged 56 vears, entered the University of Virginia Hospital 
Nov. 19, 1945. He complained of attacks of severe pain in the epigastrium during the 
previous one and one-half months and attacks of milder pain with much gaseous indigestion 
since June, 1943, a period of nearly two and one-half years. In June, 1943, he underwent 
operation elsewhere for removal of the gall bladder after suffering for nearly six months 


8 Cian. 
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with periodic attacks of typical acute gall bladder colie without jaundice. The gall bladder 
was said to contain three stones. Immediately following the operation not a week passed 
in which he did not suffer from marked indigestion with bloating and gas pains. Jaundice 
had been noticed occasionally. Attacks of very severe pain in the epigastrium with radiation 
to the seapular regions of the back similar to those suffered prior to cholecystectomy had 
occurred during the preceding one and one-half months. Clay-colored stools and jaundice 
had been noted by him. Some relief had been afforded only by hypodermies. 

Examination was negative except for a well-healed surgical scar in the right upper 
abdomen with moderate tenderness and muscle spasm in the region and slight icterus. 
Laboratory studies were negative except for icterus indices varying between 37 and 17. 
Because of experience with the preceding cases in this series it was thought that the patient 
had either a stone in the common bile duct or a ecystie duet remnant and operation was 
advised, 

Operation was performed Noy. 21, 1945, under spinal anesthesia. This incision was made 
through the previous sear. General abdominal exploration was negative except for slight 
enlargement of the common bile duct and a eystie duet remnant 4 em. in length lying along the 
right side of the common bile duct. The remnant was dissected free, ligated flush with the 
common duct, and excised. The common duet was incised distal to this point and explored 
by probing and irrigation and the passage of graduated dilators into the duodenum up to 
the 7 mm. size. No stone, stricture, or other abnormality was found. A T tube was left 
in the common duet. Pathologically the eystie duet remnant showed chronic inflammation. 

Convaleseence was uneventful. The T tube was tied off five days after operation and 
removed three days later. The patient was discharged from the hospital eleven days follow 
ing operation. He reported by letter June 15, 1947, one and one-half years after removal 
of the eystic duct remnant, that he had been entirely relieved. He had only slight indigestion 


after retiring if he had eaten citrus fruits. 


Case 6.—G, E. M., a woman, aged 63 years, entered the University of Virginia Hospital 
Dee. 5, 1945. She complained of attacks of pain in the upper abdomen toward the right 
during eleven months. She had commenced to have gall bladder symptoms in 1943 and under 
went operation elsewhere March 23, 1945. The gall bladder, which contained ‘‘many ealeuli,’’ 
was removed. For some weeks after operation she continued to have recurring attacks of 
sharp cramping pain in the epigastrium with radiation to the right and nausea and vomiting. 
Hypodermics were necessary to relieve pain and there was residual soreness. No jaundice 
and no clay stools were evident but urine was dark during attacks. The attacks, however, 
ceased for about six months but reappeared and became more severe and frequent during the 
two months preceding hospitalization. 

Examination was essentially negative except for some tenderness in the region of the 
surgical sear in the right upper abdominal wall and some icterus. Laboratory studies were 
normal except for icterus indices varving between 19 and 68. Stone in the common duet 
or eystie duct remnant was suspected and an exploratory operation was advised. 

Operation was performed Dec. 14, 1945. Spinal anesthesia was employed and _ the 
incision was made through the scar in the right upper abdomen. There were so many dense 
adhesions that only the upper abdomen was explored. Nothing abnormal was found except 
for dilatation of the common duct to a diameter of approximately 1.5 em. and a cystic duct 
remnant more than 3 em. in length. The common duct was incised and explored by probing 
and irrigation without discovering stone, stricture, or any other abnormality. Graduated 
dilators including one 7 mm. in size passed readily into the duodenum. The cystic duct 
remnant was ligated at its entrance into the common duct and excised. A T tube was left 
in the common duct. Pathologically the cystic duct remnant showed chronic inflammation 
and a little sandlike material within its lumen distally. 

Convalescence was uneventful after operation and in four days the T tube was tied 
off and in four more days it was removed. The patient was discharged from the hospital 
fourteen days after operation. Follow-up through Dee. 16, 1947, revealed freedom from 
biliary tract symptoms for two years after removal of the cystic duet remnant. 




















7TS4 SURGERY 


CASE 7.—J. M. C., a woman, aged 45 years, entered the University of Virginia Hospital 
Jan. 31, 1946. She complained of attacks of pain in the right upper abdomen, three during 
the preceding six weeks. Pain had been severe with radiation to the right scapular region and 
with nausea and vomiting. Jaundice had occurred, hypodermics had been necessary for 
pain control, and there had been residual soreness. She referred to two previous operations 
performed elsewhere, one in 1928 for removal of a ‘‘strawberry gall bladder’? and one in 
1984 for removal of stones from the common bile duct. 

Examination was negative except for siight tenderness in the region of a surgical scar 
in the right upper abdominal wall. There was no jaundice and laboratory studies were normal. 
Stone in the common duct or a cystic duet remnant was suspected and operation advised. 

Operation was performed Feb. 2, 1946. Spinal anesthesia was employed and the in 
cision was made through the scar of the previous right upper abdominal incisions. No 


abnormality was found except for slight enlargement of the common bile duct, which was a 


little more than 1 em. in diameter, and a cystic duct remnant 1.5 em. in length. The common 
duet was incised and explored by probing and irrigation but no stone or other abnormality 
was found. Graduated dilators up to 6 mm, in diameter passed readily into the duodenum. 
The cystic duct remnant was ligated flush with the common duct and excised. A T tube 
was left in the common duct. Pathologically the cystic duet remnant showed chronic inflam 
mation. 

Convalescence was uneventful and the T tube was tied off four days after operation 
and five days later was removed. The patient was discharged from the hospital on the 
thirteenth postoperative day. Follow-up interview and examination Oct. 9, 1946, eight 
months after operation, revealed complete freedom from biliary tract symptoms and signs. 
Re-examination Sept. 22, 1947, revealed no trouble more than one and one-half years after 
removal of the remnant. 


COMMENT 


Seven instances of cystic duct remnant presumably solely responsible for 
symptoms in patients previously subjected to choleevstectomy elsewhere, have 
been described. In two others, not reported, a evstie duct remnant was prob- 
ably related to postcholecystectomy symptoms. The cases occurred in a period 
of only seven years and in the experience of a single surgeon, Although these 
patients sought surgical treatment because of the severity of the symptoms, it 
is probable that others with similar trouble did not seek operation because of less 
severe symptoms. It seems likely, therefore, that a cystic duet remnant may be a 
frequent source of postcholeeystectomy symptoms. 

In reporting a uniformly excellent result in all of the cases it is realized 
that the follow-up interval is possibly too short to insure permanent treedom 
from biliary tract symptoms. The symptoms attributed to the evstic duet rem- 
nant did not appear in recognizable degree until from fifteen vears to immedi- 
ately following cholecystectomy, The follow-up periods Vary from nearly eleht 
vears to over one and one-half years (Table 1). 

Surgical literature abounds in technical discussions of cholecystectomy but 
in referring to division of the eystic duet in the course of cholecystectomy the 
emphasis is on avoidance of common duct injury with little, except in very 
recent vears, to indicate that leaving some of the evstie duet may cause trouble. 
An extreme example is found in one of several texts consulted.* In the deserip- 


tion of choleeystectomy the statement oceurs in referring to division of the eystie 


*Not referred to in the Reference list. 
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duet—‘It should not be clamped until it has been clearly isolated close to the 
gall bladder.’’ 

Because of the serious consequences of injury to the common duct every 
precaution should be observed to protect it, but this attitude should not cause 
one to leave a cystic duct remnant which, as shown by the cases of this report 
and others, may cause symptoms and necessitate another operation with its 
attendant magnified risks and dangers. 

Anatomically the e¢ystic duet has been said to ‘taverage 2.5 em. in length” 
and to follow a downward course, ‘* parallel to the hepatie duct on its right, and 
anterior surface for a variable distance before it actually emptied into. the 
latter to form the common bile duct.”"* Actually variations of the eystie duet 
are extreme, both as to length and as to course. Graham and associatest reported 
at leneth the variations in the extrahepatic ducts and adjacent blood vessels. 
Four pages of text and thirty diagrams illustrate various abnormalities in the 
arteries and the extrahepatic bile ducts met with in gall bladder surgery. These 
and other considerations formidably support the statement of Hieken and co- 
workers,” ‘* Experience dictates that no physician should elect to operate on the 
gall bladder unless his training and familiarity with the biliary system will per- 
mit him to explore the large bile duets and correct complicated intraductal 
problems. ”’ 

I have been impressed by the frequency with which the cystic duet is so 
intimately associated with the common duct that they seem to be encompassed 
hy a common adventitial covering, and also by the fact that the eystie duet not 
uncommonly follows a spiral course along much of the circumference of the 
common duct and enters it dorsally rather than ventrally or laterally as in most 
instances, Graham and associates called attention to these as well as many other 
variations. 

As to the mechanism by which a cystic duct remnant may cause symptoms, 
various authors differ. Beye! thought the dilatation of the remnant and the 
re-formation of a gall bladder-like diverticulum is important. Ivy and Sand- 
blom® and others believed the influence of the choledochoduodenal mechanism of 
reciprocal innervation is important. Womack and Crider® referred to the 
neuroma-like scarring assc“iated with the remnant, and Maedonald® stressed the 
focus of infection resident in the remnant. 

It seems possible that the close anatomic juxtaposition of the eystie and 
common ducts may offer the simplest explanation of the mechanism by which 
a evstic duct remnant left in the course of cholecystectomy causes clinical mani- 
festations. The equally diseased duet remains after the diseased gall bladder 
has been removed. The valves of Heister and the tangential implantation of 
the evstie in the common duct promote stasis and harbor or invite infection. 
Periodic exacerbations of the infection with edema and possibly some resultant 
extraneous obstruction of the adjacent common duct may, with or without an 
accompanying widespread cholangitis and hepatitis, explain the pain and jaun- 
dice which are the characteristic clinical manifestations attributed to a cystic 
duct remnant. 
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SUMMARY 


Among the causes of postcholeeystectomy symptoms a cystic duct remnant 
has been referred to previously but accorded inadequate general attention. This 
report records the cases of seven patients in whom the remnant appeared to 
be the sole cause of symptoms and refers to two additional cases in which the 
remnant seemed to play a contributory part. After consideration of anatomic 
and technical aspects the conclusions seem definite that (1) a eystic duct rem- 
nant may frequently be a source of postcholecystectomy symptoms and _ that 
(2) meticulous care should be exercised at the time of cholecystectomy to remove 
the entire evstie duct. 
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VASCULAR THROMBOSIS IN ACUTE APPENDICITIS 


JouHN H. Reminaron, M.D.,.* anp JoHN R. McDonaup, M.D.+ 
ROCHESTER, MINN. 


N THE histologic examination of appendices removed in cases of acute ap- 
pendicitis, thrombosis of small vessels occasionally has been noted. This study 
was undertaken to determine the origin and frequency of occurrence of thrombi 
and, if possible, their relationship to the course of the disease. 


Modern texts on surgery and pathology make little or no mention of the 





occurrence of thrombosis in acute appendicitis. While the literature on acute 
appendicitis is voluminous and includes several thousand articles, the vascular 
factor in this disease has received comparatively little attention. 

Aschoff’s' views on the pathogenesis of acute appendicitis are the basis ol 
present-day teaching. Aschoff’s monograph makes little reference to vaseulat 
lesions or circulatory disturbances. These were regarded as purely secondary 
to acute appendicitis. 

Van Cott, in the chapter on pathology in Fowler’s? monograph on appendi- 
citis, described paravasculitis, perivasculitis, endovasculitis, and thrombosis of 
the mesenteric vessels and concluded that torsion of the mesentery resulted in 
vascular and nervous degenerative changes that caused interference with the 
nutrition of the appendical tissues and thus opened the way to infection. 

De Klecki® insisted on the importance of circulatory disturbances as an etio- 
logic factor in appendicitis in man and stated the belief that such disturbances 
might follow kinking or torsion of the appendix or its mesentery. 

Meisel* found frequent vascular lesions of the meso-appendix and stated the 
belief that these were of primary significance in appendicitis. Von Brunn® 
found thrombotic or obliterating vascular lesions in all but one of twenty cases 
of appendicitis. He disagreed with Meisel, however, as to their signifieanee, and 





stated that he thought them secondary rather than primary to the infection. 

Graham® suggested that the reason for the frequeney of occurrence and the 
occasionally rapid destructiveness of appendicitis is interference with the cireu- 
lation of the appendix, which is of the terminal or peripheral type and _ is 
peculiarly exposed to mechanical blockage by angulation, kinking, or torsion. 
He added that internal concretions may readily produce stasis of the blood 
stream. 

Modern thought concerning the cause of acute appendicitis is in accord 
with the teachings of Aschoff; however, as a result of the work of Wangensteen 
and his associates’: * the importance of appendieal obstruction in the pathogene- 
sis of acute appendicitis now is recognized. 





Received for publication, Jan. 22, 1948. 

*Fellow in Surgery, Mayo Foundation. 

Abridgment of thesis submitted by Remington to the Faculty of the Graduate School of 
the University of Minnesota in partial fulfillment of the requirements for the degree of M.S. in 
Surgery. 

*Section on Surgical Pathology, Mayo Clinic. 
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SURGERY 


Vascular thrombosis was noted by John Hunter® in veins passing through 
inflamed tissues. In a paper read in 1784 he described the walls of veins as 
heing adherent and stated that the adhesions arose from ‘‘the extravasation of 
coagulable lymph ... thrown out by the exhalants on the internal surtace of 
the vein.”’ 

Bell’? has mentioned the importance of infection in the production of throm- 
hosis. The suppurative process may extend to the vessel and cause injury to the 
vascular endothelium. Modern textbooks of pathology'!’-'* agree that thrombosis 
starts as the deposition of blood platelets on a roughened area of intima. Endo- 
thelial damage, slowing of the blood stream, and changes in the composition of 


the blood are cited as the causes of thrombosis. 


MATERIAL AND METHOD OF STUDY 


Histologic studies were made on 100 appendices removed in consecutive cases 
of acute appendicitis. The appendix in each case had been fixed in formalin 
immediately after removal. The organ was cut transversely and examined 
erossly for areas of necrosis or perforation. Multiple sections were cut in this 
manner throughout the entire length, about three sections being made to the 
centimeter. Blocks were then eut from any part which presented gross evidence 
of necrosis or from representative parts of the appendix. Three to five blocks 
were made from each appendix and the blocks were sectioned and stained with 
hematoxylin and eosin for microscopic examination, 

The eriterion for thrombosis in the specimens examined was the presence 
of fibrin and fibrocytes within a vessel whose walls could definitely be identified. 
This eliminated the identification of any of the various types of capillary throm- 
hosis differentiated by Asechoff'* and others.'*'* However, this strict standard 
Was necessary, as positive identification of thrombosis in small vessels and capil- 
laries is impossible in specimens in aeute appendicitis in whieh exudation of 
protein material and the presence of cells and detritus within the tissue spaces 
of the organ are evident. 

The clinical history then was reviewed in each case and the age, sex, dura- 
tion of symptoms, and the leucocyte count were noted as well as the postopera- 
tive course of the patient. 

RESULTS OF INVESTIGATION 

Evidence of thrombosis was found in one or more vessels in twenty-six of 
the 100 appendices examined. In nine of these twenty-six specimens the throm- 
bosis occurred only in arteries. In twelve specimens the thrombosis occurred 
only in veins and in five specimens it occurred in both arteries and veins. At 
sites of thrombosis there did not appear to be any more marked inflammatory 
reaction in the tissues immediately surrounding the vessel than in the adjacent 
areas. 

Most of the thrombi were at an early stage of development and all oc- 
curred in small vessels from 100 to SOO microns in diameter (Figs. 1 and 2, a and 
b). Recanalization was found in one case. This occurred in a girl 11 vears old 


who gave a history of acute appendicitis of sixty hours’ duration. 
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In six appendices only one thrombosed vessel was found in each. The great- 
est number found in any one specimen was ten and the average number found 
per organ of the twenty-six which contained thrombosed vessels was 3.5. 





Fig. 1—Early thrombosis of a venule cut in longitudinal section (hematoxylin and eosin X70). 








Fig. 2.—Thrombosis of an arteriole in the submucosa (hematoxylin and eosin, a, X70; b, K200). 


Of the eighty-seven thrombosed vessels seen, sixty-four were in the sub- 
mucosa, twenty-two in the subserosa, and one in the muscularis. The majority 
of thrombosed vessels were seen in the distal third of the appendix. 

Gangrene, rupture of the appendix, and feealiths were found more fre- 
quently in the group of specimens with thrombosed vessels than in the group 





of specimens without thrombosis (Table I). 
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TABLE I. INCIDENCE OF GANGRENE, RUPTURE OF THE APPENDIX, AND FECALITHS IN 
APPENDICES WITH AND WITHOUT THROMBOSED VESSELS 


WITH THROMBOSIS WITHOUT THROMBOSIS 
(26 CASES ) (74 CASES) 
CASES PER CENT CASES PER CENT 
Gangrene 15 57.7 20) 27.0 
Rupture 5 19.2 1 a4 
Feealith 13 50.0 15 20.3 


Data regarding the duration of symptoms, leucocyte count, and age of pa- 
tients who had appendicitis with and without thrombosed vessels are given in 
Table II. There were two children 4 years of age who had thrombosis of the 
appendical vessels. One child was 8 years old and three were 9 years old. The 
oldest person who had thrombosis of the appendical vessels was 65 years old. 

Fifty-four per cent of the patients in the group with thrombosis and 46 per 
cent in the group without thrombosis were males. 


TaspLe Il. Data on DuRATION OF SYMPTOMS, LEUCOCYTE COUNT, AND AGE OF PATIENTS WHO 
Hap APPENDICITIS WITH AND WITHOUT THROMBOSED VESSELS 


WITH THROMBOSIS WITHOUT THROMBOSIS 
(26 CASES) (74 CASES) 
Average duration of symptoms (hours 36 do 
Average leucocyte count 18,300 14,300 
)e) () a4 ») 


Average age (years) 


One abscess in the operative wound developed postoperatively in the group 
with thrombosed vessels and three abscesses in the wound and one in the pelvis 


occurred in the group in which thrombosis was not found, 


COMMENT 

It is apparent that the evidence of thrombosis found in the specimens 
examined in this study was secondary to acute appendicitis. This ean be con- 
cluded trom several findings: (1) wherever evidence of thrombosis was found it 
was minimal and was present in an extremely small fraction of the total number 
of vessels in each section; (2) the thrombosed vessels were very small; (3) the 
surrounding inflammatory reaction was no more marked in the immediate 
vicinity of the thrombosed vessel than in the adjacent areas. 

The element of time also supports the view that the thrombi found in this 
study were secondary to acute appendicitis. The duration of symptoms averaged 
three hours longer in cases in which thrombi were present than in eases in whieh 
thrombi were absent. 

The majority of thrombosed vessels were found in the submucosa. Although 
the circulation is of the terminal or peripheral type, the vessels anastomose 
freely.'* Koster and Weintrob,’® from their experimental studies, commented 
on the richness and profuseness of anastomosis and showed that the blood supply 
is in two lavers, of which the richer is the deeper or submucosal laver. The fact 
that the majority of the thrombosed vessels were in the freely anastomosing sub- 
mucous laver probably contradicts the notion that the thrombosis was caused 
by stagnation of the flow of blood.'* Rather, the thrombosis occurred as a result 
of endothelial damage and extension of the surrounding inflammation. 

Thrombosis is thought to oceur more frequently in older people. This ap- 
parently is not true of thrombosis which occurs in the vessels of acutely inflamed 
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appendices; thus, in this series the average age in the cases in which thrombosis 
oceurred was nearly the same as that in cases in which thrombosis did not occur 
(Table IL). In two eases in which thrombosed vessels were found the patients 
were 4+ vears of age. 

The higher average leucocyte count in the group with thrombosed_ vessels 
as compared with that in the group without thrombosis can be explained in part, 
at least, by the longer duration of symptoms before removal of the diseased ap- 
pendix in the former group (Table If). The higher incidence of gangrene and 
rupture in the group with thrombosis also explains the higher leucoeyte count. 

It is supposed that the longer duration of the disease in the group with 
thrombosed vessels as compared to the group without thrombosed vessels partly 
explains the higher incidence of gangrene and rupture in the group with throm- 
bosis (Table Il). This supposition is supported by the fact that the average 
duration of svmptoms in cases of gangrene or rupture in both groups of cases 
was forty-three hours. 

The ineidence of feealiths in the eases in whieh thrombosed vessels were 
found was considerably higher than that in the cases in which thrombosis was 
not found (Table 1). This should not be interpreted to mean that the presence 
of feealiths directly influences the production of thrombosis. The relationship 


is undoubtedly indirect. Tennison and Dixon?’ have shown from a study of 
1,954 cases of appendicitis that the incidence of gangrene in appendicitis is 
higher in the presence of feealiths. The presence of thrombosed vessels in acute 
appendicitis appears to be dependent, to an extent, on the duration of svmptoms 
and the severity of the disease. 

The significance of thrombosed vessels in acute appendicitis cannot be deter- 
mined with definitiveness. Gangrene of any tissue is due directly to interference 
with its blood supply. The indirect cause may be infection or pressure which in 
turn brings about the impairment of the blood supply to the tissue. The pres- 
ence of gangrene and rupture in a much higher percentage of appendices with 
thrombosed vessels than in those without thrombosis cannot be disregarded. It 
may be assumed from the higher incidence of thrombosed vessels in gangrenous 
than in nongangrenous appendices and from the very nature of gangrene itself 
that most gangrenous appendices would be found to contain thrombosed vessels 
if serial sections were made from such specimens. 

The question of pylephlebitis as a complication of acute appendicitis arises 
in any consideration from thrombosis that occurs in appendicitis. Hawkes?! 
stated that in certain acutely inflamed appendices there is rapid death of the 
part with the formation of a protective thrombus in the venous radicles. He 
further stated that the thrombus may extend upward if it is not removed or 
isolated at the time of operation. In a study of 1,463 cases of appendicitis he 
found twenty-four cases in which the complheation of pylephlebitis occurred, 
with a death rate of 33 per cent in these twenty-four cases. Colp*? recommended 
ligation of the ileocolie vein just before the appendix is removed if a diagnosis 
of pylephlebitis has been made. 

In this series of cases there was no relationship between the presence of 
thrombosed vessels and the postoperative course of the patient. 














SURGERY 


SUMMARY 


Histologic study of sections of 100 appendices in cases of acute appendicitis 


to determine the incidence of vascular thrombosis has been made along with a 


study of the histories in each case. Thrombosis was found in 26 of the 100 


specimens studied. Eighty-seven thrombosed vessels were found; all were small 


vessels. The thrombosis appeared to be secondary to the acute appendicitis and 


dependent, to an extent, on the severity of that disease. 


in 


Evidence from this study suggests that thrombosed vessels would be found 


most gangrenous appendices if serial sections were made and examined. 


Pylephlebitis that occurs with acute appendicitis may have its origin in a 


thrombosed vessel of the diseased appendix. 


In this series there was no relationship between the presence of thrombosed 


vessels within the appendix and the postoperative course of the patient. 


» 
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THE ROENTGEN DIAGNOSIS OF VOLVULUS OF THE CECUM 


Joun P. McGraw, M.D., ARNoLD J. KREMEN, M.D., AND Leo G. Riguer, M.D. 
MINNEAPOLIS, MINN. 
(From the Department of Radiology and Physical Therapy and the Department of Surgery, 


University of Minnesota, and the Department of Roentgenology of the 
Minneapolis General Hospital) 


_ of the cecum is generally regarded as a rare cause of intestinal 
obstruction. Yet on the basis of incidence alone it is of sufficient im- 
portance to be considered in all cases of acute and recurring types of intestinal 
obstruction. 


, 


The first case of volvulus of the ceeum was reported by Rokitansky*’ in 
1841. Following that, no thorough consideration of the condition appeared 
until the work of Monteuffel,?” who reported 24 eases in 1898. Faltin,® in 1902, 
collected 79 eases including those just mentioned. By 19138 Bundschuh? was 
able to colleet some 110 eases and in 1942 Wolfer, Beaton, and Anson*® collected 
an additional 193 cases making a total of 304. Of these 193 eases, 40 occurred 
in North America. Since that time a few cases have appeared in the literature 
each vear. 

Volvulus of the cecum is commonly a disease of young adults, 50 per cent of 
Corner and Sargent’s’? patients being between the ages of 20 and 40 years. 
Kighty-four per cent of Bundschuh’s? patients were under 40 years of age, and 
in the series reported by Faltin,® 45 per cent were between the ages of 17 and 
30 years. Nevertheless, the condition may occur at any age. The youngest ease 
reported was in an infant of 10 months, the oldest one in a man of 89 years. 
The four cases which we are reporting were all in patients over 50 years of 
age. Volvulus of the cecum occurs more frequently in males than in females, the 
ratio being more than two to one. In our own series all of the cases were in 
males. It would appear from a consideration of the cases reported in the litera- 
ture that this condition may be the causative factor in approximately 1 per cent 
of all the cases of intestinal obstruction. 

The designation, volvulus of the cecum, is misleading as in almost all of 
the cases a variable amount of the terminal ileum and ascending colon are 
usually involved. <A better term might be volvulus of the right half of the 
eolon. The site of torsion may be anywhere from the cecum to the splenic 
flexure. The axis of rotation may be transverse, oblique, or parallel to the long 
axis of the cecum and the ascending colon. In most cases the rotation is in a 
clockwise direction. Here, as in other portions of the bowel, a torsion of 180 
degrees is usually considered sufficient to produce obstruction. Further twist- 
ing will lead to strangulation. It is, however, impossible to demonstrate a 
physiologie volvulus, without obstruction, with a rotation of only 180 degrees. 

Volvulus of the ceeeum may result from either anatomie or functional causes. 
Usually it occurs only in the presence of an abnormal mobility of the cecum 
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and ascending colon which is present in approximately 10 to 15 per cent of 
adults. Such abnormal mobility is a result of failure of fusion or fixation of 
the posterior cecal meseolon to the parietal peritoneum of the posterior abdomi- 
nal wall. Other anomalies which are found with volvulus of the cecum are a 
long mesocolon and mesocecum, a common ileocecal mesentery, retroperitoneal 
ileum and malpositions of the cecum ineluding inversion, left-sided position, 
and reversed rotation. 

Functionally both stasis and hyperperistalsis have been predicated as pre- 
cipitating factors. Other factors frequently mentioned are high residue diet, 
violent exercise, pregnancy, and tumors. 

Volvulus of the right half of the colon occurs frequently enough following 
abdominal surgery to be worthy of particular mention, One of our patients 
developed the condition subsequent to a subtotal gastrectomy. Other cases have 
been reported in the literature in which the lesion apparently followed a surgi- 
cal procedure on the abdomen, 

Two ¢linieal types of volvulus of the cecum occur—the acute and the re- 
eurrent. The symptoms are those of acute mechanical bowel obstruction with 
vomiting, abdominal cramps associated with borborygmi, abdominal distention, 


and obstipation occurring. Physical examination reveals moderate tenderness 


over the massively dilated ceeum which may be found in an ectopic position. 


Signs of peritoneal irritation are usually absent unless the process has gone 
on to infaretion with peritoneal contamination. The attack may relent spon- 
taneously under nonoperative therapy only to reeur again at a later time. In 
the recurrent type symptoms may simulate acute appendicitis and patients have 
heen operated upon under that diagnosis, only to find a volvulus of the ceeum 
at operation. 

The preoperative diagnosis of volvulus of the right half of the colon has 
been made very infrequently in the past. The possibilities of roentgen exami- 
nation as a means of making this diagnosis have been recognized and in the 
light of our experience there is no doubt that this may be the most important 
single factor in determining the presence of the condition. 

Roentgen examination of the abdomen in such situations may be aeccom- 
plished with or without the use of contrast material. The diagnosis of volvulus 
of the sigmoid has been reported on many oceasions. It is particularly well 


demonstrated by means of the barium enema, as was shown by Laurell*' in 1926. 


He demonstrated the twisting of the sigmoid colon up to 180 degrees by means of 


the visualization of the mucous membrane pattern. At the same time he showed 
that a film of the abdomen, without the use of contrast material, ofttimes will 
reveal the site of the obstruction and that the mucosal pattern may be deline- 
ated in the adjacent bowel by contrast with the gas which is present. 

In 1937 Easton and Adams* made a preoperative diagnosis of volvulus 
of the cecum by means of a barium enema. They postulated that two eondi- 
tions indicated the presence ot a volvulus of the cecum. The first was an ob- 
struction to the passage of barium by enema at a certain point in the ascend- 


ine or transverse colon; the second was the simultaneous presence of a large 


~~. 





MCGRAW ET AL: ROENTGEN DIAGNOSIS OF VOLVULUS OF CECUM T9D 


collection of gas at the site of the cecum, either in the midline or slightly to the 
right of it. It was necessary, however, to exclude an organic lesion such as a 
carcinoma. Jackobsen'* in 1945 stated that the typical roentgenogram of cecal 
volvulus shows a greatly distended ceeum varying in size, with one or, less 
commonly, two fluid levels shown with the patient ereet or in the lateral de- 
eubitus position, Fluid levels are also found in the small bowel. The barium 
enema will stop at the point of torsion and there is generally seen a typieal 
mucosal pattern indicative of twisting. Roentgen findings have been recently 
reported by Young, Morrison, and Wilson.** 

During the past vear we have seen three ceases of volvulus of the ceeum 
in which the diagnosis was made preoperatively. In addition we observed one 
ease in 1944 in whieh the diagnosis was suspected but not established until 
abdominal exploration was undertaken. On the basis of these cases we feel 
that the criteria for diagnosis are present in the simple film of the abdomen 
and that the barium enema is not an absolutely necessary diagnostic procedure 
although it may be very helpful to confirm positively the suspected diagnosis. 

The findings in the simple film of the abdomen are as follows: (1) the 
eecum is greatly dilated and appears to lie in an ectopic position; (2) loops 
of small bowel may be seen distended with gas, often lying to the right of the 
distended cecum; (3) the ileocecal valve may be demonstrable lying to the right 
of the distended cecum; it will give a distinet shadow in contrast with the gas 
in the cecum Surrounding it and in the small bowel within it; (4) the spiral 
distortion of the mucous membrane folds may sometimes be seen at the site of 
twisting, being visible because of contrast with the gas in the bowel; (5) there 
is usually a considerable dilatation of the small bowel, with fluid levels seen 
in the upright position, suggesting a small bowel obstruction; this results from 
the relatively proximal position of the obstruction in the colon. Differentiation 


from volvulus of the sigmoid, oreanie obstruction of the transverse or sigmoid 





colon due to carcinoma, and adynamie ileus must be accomplished. Obviously 
if the site of obstruction can be seen this tends to make the differential diagnosis 
clear. If the site of obstruction is clearly delineated in the left lower quadrant, 
volvulus of the ceeum can be ruled out fairly well. Usually with volvulus of 
the sigmoid there is little or no distention of the small bowel. Often the dis- 
tended loops of sigmoid can be easily identified rising up out of the pelvis either 
to the right or left and the point of torsion may be seen. In most instances of 
volvulus of the sigmoid two fluid levels are seen in the upright position. 

The utilization of the barium enema is advisable where a serious diffieulty 
in differentiation occurs. When given with care there is little or no danger and 
the exact site of obstruction or torsion of the colon may well be demonstrated, 
making the diagnosis perfectly definite. 

The differential diagnosis from adynamie ileus may present some diffieul- 
ties. Usually in advnamie ileus one has a silent abdomen in contrast to the 
eramps and borborvemi found with volvulus. Roentgenologically in adynamie 
ileus there is generalized distention of both the large and small bowel but this 


does not necessarily follow as irregular accumulations of gas may occasionally 

















796 SURGERY 


occur. The cecum ean usually be seen to be in normal position and fluid levels 
are much less common. The small bowel does not show the usual hairpin turns 
characteristic of a dynamic type of obstruction but even this is not completely 
a differential point. The particular factor of a markedly distended cecum 
without corresponding distention of the remaining portion of the colon should 
lead at once to the suspicion that there is a real obstruction in the ascending 
colon rather than an adynamie ileus. The extent of the small bowel distention 
is usually greater in adynamie ileus than it is in a volvulus. 

The following four cases are reported as illustrations of the findings in this 
condition. 

CASE REPORTS 


CASE 1.—D. J., a white man, physician, aged 48 years, was admitted to the University 


Hospital Aug. 20, 1946, with a twenty-year history of duodenal ulcer. An elective gastric 
resection was done on Aug. 21, 1946,* without untoward event. An appendectomy was also 


done and an unusual mobility of the cecum was observed at this time. The immediate post- 
operative course was normal. However, when the patient began to ingest food there was 
some distention of the abdomen. No vomiting or colic was present but there was lively 
peristalsis present throughout the abdomen. Bowel movements were minimal or almost ab- 
sent. The patient was ambulatory and complained very little but the failure to develop a 
normal bowel movement and the distention of the abdomen gave considerable concern. 

The first roentgen examination of the abdomen made Aug. 29, 1946 (Fig. 1), just eight 
days after the operation, showed all of the findings most adequately although these were not 
recognized at once. A tremendously distended hollow viscus could be made out lying some- 
what to the left of the midline, having much the shape of the cecum and ascending colon. 
It measured approximately 15 em. in diameter. In addition, there was seen a collection of 
distended loops of small bowel lying to the right of this viscus and extending up to it. 
Further observation twelve hours later with additional films brought home the fact that the 
ileocecal valve was perfectly apparent just overlying the spine and it was identified by rea- 
son of the gas-filled loop of small bowel which remained between the two lips and by the gas 
which surrounded the valve in the greatly distended cecum, The position of the cecum and 
ascending colon lying on the left side, with the ileocecal valve lying to the right, and the dis- 
tended loops of small bowel extending to the right of it, together with very little gas shown 
in the remaining colon, gave clear diagnostic evidence of volvulus. In order to make ab- 
solutely certain, a barium enema was done twelve hours after the original examination. The 
findings as to the gas-filled cecum and the small bowel were almost identical on this roent- 
genogram (Fig. 2) in which the ileocecal valve was even more clearly delineated just to the 
right of the spine. The barium enema met an obstruction at a point just proximal to the 
hepatic flexure and the characteristic twisting of the mucosal folds was made out thus elinech- 
ing the diagnosis of volvulus of the ceeum and ascending colon. 

A laparotomy was performed* and an enormous cecum measuring 24 em. in length 
and 15 em. in diameter was found. Although the bowel was viable, serosal splitting of the 
eecum from the extreme dilatation had already occurred so that an excision of the cecum 
and 20 em. of the terminal ileum was done and an oblique end-to-end anastomosis between 
the ileum and ascending colon accomplished. Before excision a decompressive suction en- 
terostomy was accomplished and several hundred cubic centimeters of fecal material were 
removed from the small intestine. An aseptic catheter enterostomy in the distal ileum done 
after the technique of Wangensteen®5 was performed and was brought out through the ab- 
dominal wall above the incision. The postoperative course was marked by some distention 
for the first week. The enterostomy tube was removed at the end of the second week and 


the patient was discharged completely well on Sept. 21, 1946. 





*By Dr. O. H. Wangensteen. 
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Comment.—This ease illustrates better than any of the rest the striking 
and characteristic findings, particularly the malposition of the ceeum, the ab- 
normal position of the ileocecal valve, and the distention of the small bowel 
without much distention of the colon, The characteristic findings on barium 


enema examination are also clearly delineated. 





rig: 3, Pig. 2. 


Fig. 1 (Case 1). toentgenogram of the abdomen eight days after gastric resection and 
three days after the onset of distention. The enormously distended cecum can be made out ly- 
ing well to the left of the midline and extending down into the pelvis. To the right of the cecum 
the ileocecal valve is apparent. It presents dense, linear shadows in contrast with the surround- 
ing gas in the colon. Extending from the ileocecal valve to the right the terminal portion of 
the ileum is clearly delineated by reason of the gas within it and the distended loops of small 
bowel are seen extending up into the right upper quadrant. The twisted mucosal folds in the 
colon can also be seen in the original films. There is a small amount of gas in the descend- 
ing colon and some gas is also seen in the remaining portions of the ileum. Largely on the 
basis of this examination the diagnosis was predicated. 

Fig. 2 (Case 1).—Barium enema examination in the same case. The findings observed in 
the simple film of the abdomen are again shown here. In addition, the point of obstruction 
in the ascending colon is clearly delineated and the twisted mucous membrance folds are seen 
just at the end of the barium column. 


CASE 2.—G. A. D., a white man, aged 87 vears, was admitted to the University Hos 
pital on Dee. 30, 1944. Eight hours prior to admission he began to have crampy, lower ab 
dominal pains with development of retching but no vomiting. He had had a bowel movement 
on the day of admission and had passed flatus after receiving three enemas before admission. 
He had a long past history with gastric distress since the age of 19. A diagnosis of peptie 
ulcer had been made in 1932. 

In 1939 the patient had a left pelviolithotomy at which time a roentgenogram (Fig. 3) 
of the abdomen made in the course of an injection of the left kidney pelvis showed distended 
large bowel on the right side in a very peculiar position, The significance of this was not fully 
appreciated at that time but it is evident from an examination of the film that the ab- 
normal mobility of the cecum, its position being high in the right abdomen, was present at that 
time. 




















(C: 2 Roentgenogram of the abdomen, Feb. 5, 1939, made after pelviolithoto- 


Fig. 3 
my on the lef 
seen. The cecum can. be 
transverse colon with its base well over toward the midline. 

Fig. 4 (Case 2).—Simple roentgenogram of the abdomen made after gastric resection. 
A suction tube is shown in the remaining portion of the stomach. Note the enormously dis- 
tended cecum and ascending colon. The tip of the cecum lies well to the left of the midline and 
the long axis of the cecum is parallel to the transverse colon. There is, however, marked dis- 
tention of the remainder of the colon so that the degree of obstruction at this time could not 
have been high grade but the abnormal position of the cecum indicates the basis for a volvulus. 

Fig. 5 (Case 2).—Same case at about the same time after attempted barium enema 
position and distention of the cecum are clearly delineated. 


BSCS 2 Pde 
't side. A drainage tube and contrast media in the left kidney pelvis and ureter at 
made out here as a distended loop of bowel lying parallel to the 


examination. Again the abnormal 
Fig. 6 (Case 2).—Roentgenogram of the abdomen after admission of the patient for an 
acute abdominal condition. The small bowel is greatly distended and lies largely on the left 
side of the abdomen. There is very little gas in the distal colon. The greatly dilated cecum 
and ascending colon can be clearly made out. The tip of the cecum extends to the left of 
the midline while the position of the ascending colon is very abnormal. \ volvulus was 
present at this time although the diagnosis was not recognized from the roentgen study. 
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In 1941 the patient had another attack of hematemesis and melena. In March, 1943, 
he was admitted with a history of nausea and vomiting, abdominal pain, and no bowel move 
ments for three days. At that time a diagnosis of a perforated viscus was made but opera- 
tion was refused and the patient subsequently developed a right subdiaphragmatie abscess 
which was drained followed by a relatively uneventful convalescence, In January, 1944, the 
patient was again admitted for hematemesis and melena. Because of these numerous epi- 
sodes of bleeding, some of which endangered the life of the patient, he was readmitted to 
the hospital in June, 1944, and, ulcers of the stomach and duodenum having been found, a 


astric resection was done.* Postoperatively the abdomen showed marked distention 


oO 
>* 


subtotal 


and on one occasion the film of the abdomen showed an enormous dilatation of the cecum 


which extended well beyond the midline to the left (Fig. 4). A barium enema examination 
was done on the same day (Fig. 5). There was angulation of the ascending colon with dilata 


tion of the cecum which was considered due to a malposition of the cecum and some spasm, 
Without further treatment the distention gradually receded and the patient was discharged 
the middle of July, 1944. 

He had no further difficulty until admission six months later. On this occasion there 
was moderate distention of the abdomen with a visible and palpable mass in the right upper 
quadrant. Marked tympany was present on percussion and bowel sounds were active. <A 
simple film of the abdomen (Fig. 6) revealed the cecum or ascending colon enormously dis 
tended by gas in the right upper quadrant. There was, in addition, marked distention of the 
remaining portions of the colon and considerable distention of the small bowel. The exact 
nature of the process was not appreciated,  Re-examination made eighteen hours later 
showed persistence of this tremendous distended loop of bowel and an obstruction of the 
colon was predicated but the exact nature of the process was not realized until operation. He 
was operated upont Dee. 31, 1944, at which time a volvulus of the cecum was found with the 
torsion estimated to be 360 degrees. Gangrene of the bowel was already present. An Ob- 
structive Mickuliez type of exteriorization with resection of the cecum and right colon was 
performed, The postoperative course was uneventful except for slight postoperative dehy- 
dration, The patient was discharged Jan. 21, 1945, and readmitted in March for closure of 


the ileocolostomy which was done March 19, 1945, with an uneventful convalescence. 


Comment.—This was the first of the patients which we saw and a diagnosis 
Was not made preoperatively although it was appreciated that some marked ab- 
normality of the aseending colon was present. Review of the films indicates 
that the conditions for a volvulus are present, namely, the ceeum partially non- 
rotated and Iving parallel to the transverse colon, the tip of it coming beyond 
the midline to the left side. No doubt an intermittent volvulus had oeeurred 
and some of the attacks of which this man complained very likely were re- 
lated to that. It seems likely also that the postoperative difficulties after the 
gastrectomy in July, 1944, arose from a volvulus which, however, restored it- 
self spontaneously. The final event was a complete volvulus with failure of 
restoration and the characteristic findines shown in the films. 

CASE 5.—H, N., a white man aged 638 years, was admitted to the University Hospital 
March 18, 1947, with a history of acute stabbing pain in the abdomen beginning about three 
days earlier with the focal point about 4 em. lateral to the umbilicus on the right side. The 
pain had continued with only brief remissions for three days until admission. The vomiting 
began on the evening of March 15 and continued intermittently at frequent intervals since. The 
last normal bowel movement was on March 14 but small bowel movements had occurred on 


*By Dr. O. H. Wangensteen. 
‘By Dr. R. L. Varco. 
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March 15 and 17 with little flatus. The past history was of little significance. On physical 
examination the abdomen was found to be distended but was not extremely so. There was 
rebound tenderness over the entire abdomen. He was tympanitic, there were no bowel sounds 
and no other evidences of abnormality. Roentgenogram of the abdomen (Fig. 7) was made. 
This revealed a marked distention of many loops of small bowel with gas but an extraordinary 
dilatation of the cecum which extended up under the liver and right up to the midline of 
the spine. The character of the distention of the cecum together with that of the 





Fig. 7 (Case 3).—Roentgenogram of the abdomen three days following the onset of an 
acute process in the right upper quadrant. Note the tremendously distended loops of small 
bowel which are present largely on the left side and well distributed throughout the abdomen. 
In addition the cecum can be made out as an enormously dilated viscus lying in the right 
upper quadrant well under the liver in a very abnormal position. The exact point of obstruc- 
tion is not clearly made out. 

Fig. 8 (Case 3).—Upright view of the chest and abdomen shows an extensive patho- 
logic process in the right lung of long standing. The right diaphragm is elevated. Below the 
liver can be made out the greatly distended cecum or ascending colon with a _ single fluid 
level. From these two roentgenograms (Figs. 7 and 8) the diagnosis was made. 


small bowel and the absence of distention of the remainder of the colon led to the diagnosis 
of probable volvulus of the cecum. A roentgenogram of the chest was made (Fig. 8). Marked 
changes in the right lung were present, possibly due to an old tuberculosis, The right dia 
phragm was elevated. Beneath the liver could be made out a hollow viscus with a fluid level 
suggesting a tremendously dilated cecum containing a large quantity of fluid. This served to 
confirm the previous diagnosis. There was a small gas bubble under the left diaphragm and 
it could not be determined from this one examination whether that represented free gas from 
a perforation or simply a small amount of gas in the colon. A preoperative diagnosis of 
probable volvulus of the cecum was made. Immediate surgery was undertaken* and the 
volvulus involving the junction of the cecum with the ascending colon was found. Detorsion 
was accomplished but the changes in the bowel made it necessary to resect the cecum and 
ascending colon. Aseptic end-to-end anastomosis of the ileum to the transverse colon was 
accomplished. The postoperative course was uneventful and the patient was discharged 


March 30 apparently well. 


*By Dr. lL. D. Baronofsky 

















Rig: 11. Fig. 12. 


Fig. 9 (Case 4).—Simple roentgenogram of the abdomen made a few days after the onset 
of symptoms of intestinal obstruction. Note the enormously distended cecum, low in the 
abdomen and well to the left of the midline. There is some distention of the colon as well. 
Because of the low position of the distended viscus this was at first thought to be a volvulus 
of the sigmoid, but later the diagnosis of volvulus of the cecum was made. Note the point 
of obstruction between the ascending colon and the hepatic flexure. 

Fig. 10 (Case 4).—Same case, barium enema examination made twenty-four hours later. 
Distention of the cecum is still shown but the position is much less abnormal. Note the pres- 
ence of distention of the loops of small bowel still remaining. It would appear from this 
examination that the volvulus seen in the previous roentgenogram (Fig. 9) had been reduced. 
The patient’s symptoms had been relieved to some degree. 

Fig. 11 (Case 4).—Re-examination forty-eight hours later shows a recurrence of the 
volvulus with the cecum identified by the residual of barium now lying up under the liver 
and well beyond the midline to the left. 

Fig. 12 (Case 4).—Film of the abdomen made three days later, after the patient’s symp- 
toms had been completely relieved, shows the cecum and ascending colon apparently ir nor- 
mal position. A spontaneous reduction of the volvulus has obviously occurred. Further study 
could not be undertaken because the patient left the hospital against advice. 














802 SURGERY 


CASE 4.—F. T., a white man, aged 52 vears, was admitted to the Minneapolis General 
Hospital May 8, 1947, with a complaint of pain beginning in the middle of the back and 
radiating to the flanks, following a fall from a porch, Otherwise the history was negative. 
There was tenderness to palpation over the lower dorsal spines. A bilateral inguinal hernia 
was present but there was nothing of any further significance. On roentgen examination a 
compression fracture of the bodies of the tenth and twelfth thoracie vertebrae was found, 
The patient was put on Buck’s extension for the fracture of the spine with a ten pound 
weight to each leg. Twenty-four hours later he began to develop abdominal distention which 
was naturally thought to be due to a paralytie ileus. Three days after the injury the Brad 
ford frame had to be given up. The distention apparently responded somewhat to enemas 
and Prostigmine but on May 7, 1947, it again became noticeable. Suction was started with 
a tube in the upper jejunum but the abdomen remained distended. Roentgen examination 
of the abdomen was undertaken at this time (Fig. 9) and an enormous distended loop of 
bowel could be made out in the right lower quadrant extending well beyond the midline of 
the abdomen to the left side. Because of the localized character of this distention and its 
position the possibility of volvulus of the sigmoid was considered. There was apparently a 
considerable amount of gas in the distal colon and even in the transverse eolon so that the 
diagnosis of volvulus of the cecum was not given sufficient credence. The following morning 
a barium enema was administered (Fig. 10) and the dilated loop of bowel was then demon 
strated to be the cecum. A torsion could be made out but it appeared to be only of partial 
degree. It was evident from this examination that the volvulus had been reduced to a con 
siderable extent in the interim. The patient likewise showed some relief of symptoms, 

On further questioning at this time it appeared that this man had had similar symptoms 
on previous occasions whenever he remained in bed for a few days. He was then permitted 
to become ambulatory and relief of the distention was accomplished, A recurrence of symp 
toms was followed by another roentgen examination (Fig. 11) forty-eight hours later and 
the cecum could now be demonstrated overlying the hepatic flexure and extending well up 
under the liver. There was some residual of barium remaining so that torsion had again 
occurred, On May 13, however, re-examination (Fig. 12) showed = an apparently normal 
1947, the 


eecum and ascending colon, The patient left the hospital against advice on May 17 


abdominal distention having heen completely relieved, 


Comment.—Although it cannot be proved completely since the patient was 
not operated upon, this would certainly appear to be a case of intermittent, 
chronic volvulus of the eeeum and ascending colon which was spontaneusly re- 
stored to a normal situation. The characteristic distention, the appearance and 
position of the right half of the colon, the history of the patient, and the marked 
changes which oceurred under observation all tend to bear out this assumption. 

The treatment of volvulus of the cecum is operative. Simple detorsion 
of viable bowel will correct the situation for the time being but offers no as- 
surance against recurrence, which, since an anatomic predisposition exists, is 
likely to occur. Fixation of the cecum and right colon to the lateral parietal 
peritoneum has been suggested but is not particularly effeetive. Tf the pa- 
tient’s condition allows, resection of the right colon and primary aseptic ileo- 
transverse colostomy is probably the treatment of choice. In the presence of 
questionable viability such a procedure is mandatory, although a Miekuliez 
type of exteriorization resection may be employed in eritieal cases. Cecostomy, 
which has been utilized in a number of reported instances, is followed almost 
uniformly by a fatal outcome. It use is mentioned only to condemn it. 
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SUMMARY AND CONCLUSIONS 


1. Abnormal mobility of the ceeum and ascending colon is the anatomic 
prerequisite for volvulus of the cecum. It occurs in about 10 to 15 per cent of 
adults. 

2. The incidence of volvulus of the right half of the colon is approximately 
1 per cent of all eases of intestinal obstruetion. 

3. The diagnosis can be made by roentgen examination from the simple 
film of the abdomen alone but the addition of a barium enema may present help- 
ful, confirmatory evidence. 

4. The roentgen criteria are as follows: (1) dilated cecum lying in a very 
abnormal position; (2) loops of small bowel lying to the right of the dis- 
tended cecum; (3) the observation of the ileoeeeal valve lying to the right of 
the distended viseus may be absolutely diagnostie; (4) a cone-shaped obstrue- 
tion of the ascending colon with spiral mucosal folds demonstrated on barium 
enema examination is likewise diagnostic; (5) usually only a single fluid level 
is present in the colon when upright films are made; (6) the twisted mucosal 
folds may occasionally be seen in the simple film of the abdomen by contrast with 
the surrounding mucosa. 

>). A differential diagnosis must be made from volvulus of the sigmoid, 
adynamie ileus, and organie obstruction of the transverse or left colon. 

6. Four cases, two of the acute type of obstruction and two of the chronic 
or recurrent type, are presented in detail. In three of these it was possible to 


make the diagnosis largely on the basis of the roentgen findings. 
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SURGICAL MANAGEMENT OF THORACIC DUCT INJURIES 
AN EXPERIMENTAL STUDY WITH CLINICAL APPLICATION 


(+. B. HopGe, M.D., SHrRevEPoRT, LaA., AND HUNTER 
BripGEs, M.D., SPARTANBURG, S. C. 
(From the Departments of Surgery, Division of Thoracic Surgery, Duke University School of 


Medicine and Duke Hospital, Durham, N. C., and the Spartanburg General Hospital, 


Spartanburg, S. C.) 


RAUMATIC chylothorax is a rare but not an uncommon condition. Trau- 

ma to the thoracic duet or its tributaries may be due either to direct or in- 
direct violence or to operative injury. 

Shackelford and Fisher! (1938) collected 39 cases of traumatic chylothorax 
from the literature and added two of their own. In an analysis of the causes 
of traumatic chylothorax in this group there were 17 due to crushing injuries, 
8 to bullet or stab wounds, 6 to a fall from a height, 5 from a blow on the chest, 
4 to being thrown against the front seat of an automobile, and 1 to hyperexten- 
sion of the vertebral column. Cases due to operative trauma were not included 
in their study. 

Loe? in a recent case report of a bullet injury to the cervical portion of 
the thoracic duct associated with ehyvlothorax found about 62 eases of trau- 
matie echylothorax recorded in the literature. 

Operative injury to the duet with chvlorrhea or chylothorax is probably 
of more frequent occurrence than one is lead to believe from reports in the 
literature. The cervical portion of the duct is most frequently injured ir 
operation on the left side of the neck for tumor or enlarged lymph nodes. If 
unrecognized or not treated, chylorrhea will develop. If the pleura is opened, 
ehylothorax may also occur. In injuries to the intrathoracie portion of the 
duet, chylothorax with its attendant high mortality will oeceur unless the injury 
is promptly recognized and treated. 

Whitcomb and Scoville’ (1942) reported a case in which the thoracie duet 
was inadvertently severed during a right sympathectomy of the Smithwiek type 
for hypertension. The injury was promptly recognized and two silver clips 
were placed on either end of the divided duct. However, in spite of this their 
patient developed a right chylothorax with pressure and nutritional symptoms 
and succumbed during the intravenous transfusion of the aspirated ehyle. 

Other eases have been reported in which the thoracie duct was injured 
high in the chest during esophageal resection or other surgical procedures. 
Simple ligation of the duct at this level was successful. 

Injury to collaterals of the thoracie duct probably occurs not infrequently 
during intrathoracic operative procedures. The presence of chyle is obscured 
by the sanguineous character of the fluid that collects or is drained from the 
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pleural cavity. Ina relatively short period of time the tear in the lymph chan- 
nel will usually become sealed. However, in an injury to a large tributary, 
ehyvlorrhea may not clear up for several days. 

The symptoms in chylothorax are those due to pressure and loss of chyle. 
The pressure svmptoms may be relieved by frequent thoracentesis. However, 
the loss of chyle, if allowed to persist, will result in inanition and death. This 
is obvious when one considers its composition. Sixty to seventy per cent of 
the absorbed fat is in chyle. The protein content varies from 1 to 6 Gm. per 
cent with an average of 3 to 4+ Gm. per cent. The nonprotein nitrogen, sugar, 
urea, and minerals are similar in amount to those found in blood serum. How- 
ever, the calcium and cholesterol content are slightly lower. The lymphocyte 
and eosinophile count are much higher than in the blood. 

The flow of chyle is at a rate of 60 to 195 ¢e. per hour and will depend on 
the fluid intake and diet. Thus, the loss of chyle in a twenty-four hour period 
may exceed 2,000 ¢.c. 

With the loss of these constituents a marked deficiency state develops 
characterized by weakness, hunger, intense thirst, emaeiation, apathy, and 
death which is due to starvation. The lymphoevte and eosinophile blood count 
are reduced. 

Treatment of chylothorax has been medical, surgical, or combined. In the 
medical management a proper diet low in fats and rich in protein and vitamins 
is given. Blood transfusions, plasma, glucose, saline solution, intravenous in- 
fusion of aspirated chyle, and thoracentesis have been employed. These sup- 
portive measures may maintain the patient’s nutritional status until spontaneous 
or operative repair of the injury is carried out. 

In operative injuries it is paramount that the injury be recognized at the 
time and appropriate treatment carried out. Various methods of management 
have been advocated. As early as 1903 Deanesly* advocated implantation of 
the severed duct into a near-by vein. He successfully implanted the cervical 
thoracic duet which was severed during removal of tubereulous lymph elands 
into the left internal jugular vein. Harrison’ in 1916 implanted the divided 
cervieal thoracie duct into the left external jugular vein. He advocated this 
as the most physiologically sound method when suture of the duct is impossible 
Ligation or packing is resorted to if the other methods cannot be successfully 
carried out. 

In injury to the thoracic portion of the duct, unless in the upper part 
where there is rich collateral cireulation, gation may be followed by rupture 
due to the inereased intraductal pressure brought about by acute obstruction. 
A safer method must therefore be used since the surgical mortality in traumatic 
chylothorax has been reported to be around 100 per cent and about 50 per cent 
in the over-all total cases reported (Loe? ), 

With recognition of the seriousness of this condition and the associated 
high mortality, experiments were carried out to study and find a rational 


method of surgical management. 
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METHOD 


A group of twelve large healthy dogs was used. All were operated upon 
emploving endotracheal positive pressure ether anesthesia. The thoracie duet 
was approached through the right tenth intercostal space. After entering the 
thoracic cavity the mediastinal pleura was incised above the diaphragm. The 
duct lving over the vertebral column and posterior and slightly to the right 
of the aorta was easily identified. It was then dissected out to the level of 
the evsterni ¢hyli. Just above the diaphragm the duet was usually found to 
he a large single trunk with occasional small collaterals. About 6 em. from the 
diaphragm relatively large collateral lymphatie trunks were found. 

In six animals a 3 em. segment of the thoracic duet was exeised just above 
the diaphragm. In all there was immediate ehylorrhea. The mediastinal 
pleura was left open and the lung re-expanded. The chest incision was closed 
in lavers with catgut and the skin was closed with silk. 

In three animals the thoracie duet was ligated with silk at the level of the 
diaphragm and 4 to 5 em. above. The segment of duet between the ligatures 
was then excised. 

In another three animals a small segment of the thoracie duet at the level 
of the tenth thoracie vertebra was excised and the proximal thoracic duet just 
above the diaphragm was implanted into the azygos vein which is in close rela- 


tionship. The teehnique will be deseribed later. 
RESULTS 


In the six dogs in which a segment of the thoracie duet was excised and 
the divided ends left open, four recovered and two died, one in forty-eight 
hours and the other in six days. Both had a massive right ehylothorax and 
developed svmptoms due to pressure and loss of ehyle. Autopsy was done in 
two weeks in the four that recovered. Examination disclosed moderate fibrosis 
about the thoracie duet which was sealed and there were numerous dilated 
lymph channels. All four animals had evidence of lymphaticovenous anastomo- 
sis with the azygos and intercostal veins. 

In the three animals in which a segment of the thoracic duct was excised 
and the ends ligated, recovery was uneventful. Autopsy two weeks later 
revealed dilated collateral lymph channels but no lymphaticovenous anastomoses. 
There was slight fibrosis about the divided ends of the duet. 

Two of the three animals in which a segment of the thoracie duet was 
excised and the proximal stump implanted into the azygos vein made an un- 
eventful recovery. An autopsy two weeks later disclosed pateney of the com- 
munication. 

The third animal died on the sixth postoperative day and at autopsy an 
empyema and bilateral pneumonia were found. The anastomosis between the 


thoracie duet and azygos vein was patent. 
DISCUSSION 


It is interesting that in the first group of dogs in which a segment of the 
thoracic duct was excised recovery oecurred in two-thirds. Closure of the 
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open ends of the duet and collateral channels and Iymphaticovenous anastomo- 
ses developed. Smith and Woliver® reported a case of traumatic chylothorax 
following resection of the entire tenth rib and associated muscles for Ewing’s 
sarcoma of the rib. At operation ehyle was noted near the vertebral border 
but the thoracie duet was not visualized. Pressure symptoms developed on 
the third postoperative day and on the fifth day thoracentesis was carried out 
with aspiration of 900 ¢.c. of chyle. In the following twelve days 7,800 ¢.c. of 





Fig. 1.—The divided thoracic duct being prepared for implantation into the azygos vein which 
is in close proximity. 


chyle were removed in five thoracenteses. On the fourteenth day there was no 
further accumulation of chyle. In this case healing occurred. However, it is 
quite possible that a large tributary of the thoracic duct or a part of the wall 
was injured without complete severance of the main duet. 

Simple ligation of the thoracic duct at any level in the dog is usually 
followed by no untoward effects. Blalock and associates? and Lee® have shown 
that it is extremely difficult to obtain complete lymphatie blockage in experi- 
mental animals. In man ligation of the duct in the cervieal and upper thoracic 
portion has been successful. However, in ligation of the lower third where the 
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eollateral circulation is not as rieh as in the upper, rupture may occur from a 
high intraductal pressure brought on by the acute obstruction. 

It appears that in injuries of the lower part of the thoracic duct ligation 
is unsafe. If a primary repair of the injured or severed duct cannot be accom- 
plished, then implantation of the thoracic duct into the azygos or other suitable 
This treatment appears to be the most physiologie 


vein should be carried out. 
We have successfully carried out 


if primary repair cannot be accomplished. 
such a procedure in a patient in whom the thoracic duct was inadvertently 
severed during the course of a transthoracic thoracolumbar sympathetectomy 


for hypertension. The ease will be presented in more detail. 
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thoracic duct into the azygos vein. 


Fig. 2.—Technique of implantation of 
CASE REPORT 


L. D. (B84652), a 49-year-old white married woman, was admitted to Duke Hospital on 
July 24, 1946, with a chief complaint of high blood pressure of fifteen years’ duration. She 
had done well until three years previous to hospitalization when the headaches became more 
severe and she began having vertigo, blurring of vision, and scotomas, The blood pressure 
was 210/125. 

After complete examination sympathetectomy was recommended. 
left transthoracic thoracolumbar sympathetectomy, splanchnicectomy, and celiac ganglionectomy 
Aug. 29, 1946, the second 


On Aug. 15, 1946, a 


were carried out. The postoperative course was uneventful. On 
stage was carried out on the right side. The tenth rib was resected and the thoracic cavity 
entered. After the lung was retracted the mediastinal pleura was incised along the course of 


the sympathetic chain which was resected from the fifth thoracic to the second lumbar ganglia. 
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In dissecting the major splanchnic nerve the thoracic duct was inadvertently torn with the 
prompt escape of chyle. The svmpathetectomy was completed. It was impossible to recon 
struct the severed thoracic duct by primary anastomosis. The alternatives were to ligate the 
duct, to transplant it into the soft parts posteriorly, or to implant the duct into a vein. The 
latter seemed more desirable and the azygos vein was selected. 

Fine black silk sutures were then placed on either side of the thoracie duct using a 
straight intestinal needle (Fig. 1). The azygos vein was then ligated close to the diaphragm. 
The intercostal vein just above was doubly ligated and divided. A traction suture was placed 
around the azygos vein just below the entrance of the next intercostal vein to prevent bleed 
ing. An opening was then made into the vein about the size of the diameter of the thoracic 
duct. The intestinal needles were then passed up the vein and out on either side and the duet 
was pulled into the vein for a distance of about % em. The sutures were then anchored to the 
surrounding tissues (Fig. 2). The chest was closed in layers. A pezzer catheter was placed 
in the ninth interspace in the posterior axillary line for drainage. 

The postoperative course was smooth and uneventful. At no time did the patient show 
evidence of chylothorax or nutritional disturbances. During the first week the fat content of 
the diet was restricted. She was discharged from the hospital on the fourteenth postoperative 


lay with a blood pressure of 136/78. 


SUMMARY AND CONCLUSIONS 


The problem of traumatic chylothorax has been reviewed. 

Experiments have been reported in which suceessful transplantation of 
the thoracie duct into the azygos vein has been accomplished. 

The ¢linieal application of this method has been carried out in a ease of 
operative injury to the thoracic duet. This method is not only applicable to 
those cases of traumatic chylothorax but may be of value in chylothorax due 
to obstruction from various causes (tumor, inflammation, thrombosis of sub- 
¢lavian vein, ete.) in the upper mediastinum. 
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THE EFFECT OF CARONAMIDE* WITH HEPARIN¢t ON THE 
COAGULATION OF HUMAN BLOOD 


A PRELIMINARY REPORT 


Hlowarp |). Strak, M.D., Ropert S. MCCLEERY, M.D., AND 
Curtis P. Arrz, M.D., CoLuMBus, OHIO 


(From the Department of Surgery, Ohio State University, and the Surgical Service, 


University Hospital) 


ANY papers!” have appeared in the literature concerning the favorable 

results obtained from the use of Caronamide to prolong and augment the 
blood level of penicillin. Caronamide (4-carboxyphenylmethanesulfonanilide ) , 
when given orally, inhibits the tubular excretion of penicillin as well as para- 
aminobenzoie acid, Diodrast, and other compounds totally unrelated structurally 
to Caronamide.*® Heparin levels, like penicillin levels, are hard to sustain. 
In this institution, work on heparin and the thrombosis problem has been in 
progress, and it occurred to us that Caronamide might have a similar effeet for 
heparin as for penicillin, thereby making it more effective and less expensive 
to administer. 

Bever® > has postulated that the method of action of Caronamide in pro- 
longing penicillin levels is one of competition with penicillin for the enzyme 
transport mechanism by which penicillin is excreted through the renal tubules. 
Caronamide itself is.largely filtered by the glomeruli.’ ° Howell,'’ Wilander,'' ' 
and Copley and Schnedorf!® have shown in animals that 9 to 40 per cent of 
intravenous heparin can be recovered in the urine in the first hour. Although 
the renal exeretory mechanism for penicillin and heparin might not be the same, 
no satisfactory inference could be made without a clinical test. Previous 
workers’ * ® 1! have shown that there are no significant toxic effects even after 
prolonged administration of large doses of Caronamide, as evidenced by the 
clinical behavior of the patient and liver and kidney function tests. 


METHODS 


Ten patients were picked at random from the surgical service at the Uni- 
versity Hospital. These individuals were in the preoperative phase and suffered 
from various illnesses, none of which contraindicated the administration of 
heparin, 

The effect of Caronamide-heparin was determined by performing heparin 
tolerance tests on successive days before and after the administration of Caron- 
amide. Hach tolerance test was performed by obtaining a base-line coagulation 
time and then injecting 25 or 50 meg. of heparin intravenously. Coagulation 
times were determined for the 20- 40- 60- and 90-minute periods following the 
injection. A 1 ¢.e. blood sample is placed in each of three clean, dry, 12 by 75 
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mm. glass tubes. In heparinized blood, the red cells and plasma separate to 
form two distinct lavers, and the end point is read at the moment of coagulation 
of the red cells.’ 

On the first day of the experiment, the heparin tolerance test alone was 
performed. On the seeond day, the heparin tolerance test was repeated one- 
half hour after Caronamide was administered in either of two ways: (1) 2 Gm. 
orally every three hours for six doses; or (2) a single 4 Gm. dose. The peak 
of Caronamide blood level occurs approximately one-half hour after an oral 
dose." No more Caronamide was given at any time during the experiment. 
The 25 or 50 meg. tolerance test (as the case may be) was then repeated once 
daily until the coagulation curves returned to normal. 

Protamine sulfate titrations!’ of heparin levels were performed simultane- 
ously with the coagulation times on the last seven patients. Prothrombin deter- 
minations were made on alternate days. 


RESULTS 

Marimum Response (five patients).—Graph I illustrates the results ob- 
tained from one patient of this group. In all patients in this category, the eoagu- 
lation time of the 20-minute sample of the peak day was prolonged three to ten 
times that of the corresponding sample of the pre-Caronamide control. It should 
be noted that the blood sample drawn at **20 minutes’’ always has the longest 
coagulation time; the times of that sample become gradually more prolonged on 
successive days until a peak is reached 72 hours after the last dose of Caron- 
amide. This is followed by a gradual decline of the peaks to normal. In three 
patients of this group, the coagulation times of the 20-minute sample were six to 
ten times more prolonged at the peak period than those of the respective point 
on their control curves. This patient represents the smallest response of this 
group. 

Intermediate Response (three patients).—Graph II illustrates the results 
obtained from one of these three patients. The coagulation time of the 20-minute 
peak period sample, as compared to the control curve, was only doubled. The 
fact that in this patient the peak was at 48 instead of 72 hours may be of no 
significance. 

Minimal Response (two patients).—Graph III. Even though the coagula- 
tion time of the 20-minute sample of the peak period (which occurred 120 hours 
after the last dose of Caronamide) reached 2 hours, it was only 30 minutes longer 
than the pre-Caronamide control curve. However, it will be noted that the 
40-minute sample is almost twice the respective pre-Caronamide coagulation 
time. This individual is apparently a hyper-reactor to heparin'*’ and, therefore, 
is not strictly comparable to the other individuals. 

Group Averages (all ten patients) —Graph IV is a composite graph of the 
averages of the coagulation times of all ten patients for each period. The curve 
clearly demonstrates the predominance of the 72-hour peak, the gradual rise in 
the coagulation time in the first 48 hours, and the more rapid decline to pre- 
Caronamide response 120 hours later. At the peak period, coagulation times are 
approximately three times longer than the pre-Caronamide levels in all except 
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the 90-minute sample. The coagulation times of the 48-hour period are twice 
those of the base-line levels; those of the 24- and 96-hour periods are just slightly 
less than double. 

Heparin Levels —In reviewing all the graphs, the heparin levels were noted 
to show no typical pattern, either by comparison of the curves of the same pa- 
tient on successive days of the experiment, or by comparison of all the patients’ 
eurves for any one particular period. Some of the levels were highest at the 
20-minute drawing; others peaked at 40 minutes. Some curves fell abruptly 
to normal after the peak; others declined gradually. The averages of the 
heparin levels of all ten patients were plotted in a curve similar to the one in 
(Giraph IV. It was not considered significant because of its lack of correlation 
to any individual ease. 


t would seem that these small doses of heparin produced a maximum effect 
within a few minutes after injection and then were rapidly eliminated in the 
course of one hour (see Graphs I, If, and II]). There appears to be another 
factor, other than the titer of heparin itself, in producing such an enhancement 
of the coagulation time. In each of several patients, at the same period that 
the coagulation time was increased six to ten times those of the control time, 
the heparin levels of both periods remained comparable, 

Prothrombin Determinations.—At the beginning of the experiment, and on 
alternate days thereafter, prothrombin determinations were performed from 
blood samples drawn prior to the injection of heparin for that dav. The per 
cent of prothrombin determined before the experiment was within normal limits 
in all patients. In no case were they depressed significantly after Caronamide- 
heparin administration. On the contrary, in four patients the per cent of pro- 
thrombin actually rose during the experiment. This response is perhaps not the 
result of an inerease in prothrombin, but rather, of some fundamental alteration 
in the clotting mechanism. 

Concerning the Time Relationship of the Administration of the Two Drugs. 

A group of three patients was given 2 Gm. of Caronamide every 3 hours for 
6 doses, the last dose to be followed in one-half hour by a tolerance test of 25 mg. 
of heparin. When these individuals failed to have the same response as the 
others, investigation revealed that 2 to 3 hours had elapsed between the last dose 
of Caronamide and the intravenous heparin. Four days later, the same patients 
were given a single 4 Gm. dose of Caronamide, and one-half hour later, 25 me. 
of intravenous heparin. This time they responded in the same fashion as the 
previous cases. This incident suggests that the single dose (or the last of mul- 
tiple doses) of Caronamide is the important one and that the heparin must be 
given at the proper interval following it in order to initiate the process. 


DISCUSSION AND CONCLUSION 


It has been demonstrated in the foregoing data that Caronamide adminis- 
tered as a single 4 Gm. dose, or as a course of multiple doses, markedly increases 
the effect of heparin on the coagulation time of human blood. Of ten patients, 
eight had a response resulting in a prolongation of the coagulation time (reaeh- 
ing a peak response approximately 72 hours after the administration of Caron- 
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amide) of two to ten times greater than pre-Caronamide levels. This increase 
in coagulation time is present to a lesser extent at the 40- and 60-minute draw- 
ings. Ina few instances, a marked increase in the total length of heparin effect 
occurred. 

Previous mention has been made of the two different methods of administer- 
ing Caronamide, and the results have demonstrated that there is no appreciable 
difference when either method is emploved. However, we believe that it is most 
important to give the last of multiple doses of Caronamide (or the single dose) 
one-half hour prior to the administration of the heparin. Evidently, in order 
to obtain a maximum result from Caronamide-heparin, the optimum blood eon- 
centration of each must be present simultaneously. 

Unpublished data coneerning urinary excretions of heparin made during 
the course of these experiments, the Impleation of the rapid fall of the heparin 
blood levels, and the progressive daily enhancement of the heparin effect suggest 
that the results are not solely due to altered renal tubular function. For this 
reason, two theories have been postulated to explain this phenomenon: one of us 
(H.D.S.) feels that a new compound is formed which exerts a reversible inhibi- 
tory effect on the site of production of the ‘‘anti-heparin’’ in the body. Charles 
and associates'® have isolated a substance with an ‘‘anti-heparin’’ property dur- 
ing one of the stages of preparation of heparin from lung tissue. If the new 
compound acted upon the circulating **anti-heparin”’ itself rather than the site 
of its production, then one might expect the response on the first day to be higher 
than those of the sueceeding days. The pattern of the curves on Graphs I to IV 
demonstrates the converse—the least response on the first day with a progressive 
rise of the curve on successive days. With each successive dose of heparin, the 
already present circulating ‘‘anti-heparin’’ is consumed, so that by the third 
day, for example, the titer of ‘‘anti-heparin”’ is least. Finally, when the titer 
of ‘‘anti-heparin’’ is lowest, the injected heparin is relatively unopposed and 
produces the longest coagulation time. The return to normal on the days follow- 
ing the peak period would be a manifestation of the gradual recovery of the 
mechanism which produces the ‘‘anti-heparin.’’ This progressive daily increase 
in coagulation time response to heparin is somewhat analogous to the delayed 
action of dicumarol in depressing prothrombin level. 

The other theory (R.S. M.) also postulates that a new chemical compound 
is formed. This is suggested by the necessity for the close correlation of blood 
level peaks of Caronamide and heparin to establish the gradually increasing en- 
hancement of heparin activity. The fact that the maximum response is obtained 
after approximately 72 hours indicates the possibility that the compound thus 
formed may inerease quantitatively by autoreproduction. Nucleoproteins are 
known to have such propensity and result from a union of protein and nueleic¢ 
acid. Nueleie acids are polymers of nucleotides, themselves formed from phos- 
phorie acid, a pentose sugar, and a purine or pyrimidine ring. Caronamide con- 
tains 2 benzene rings, and the work of Bever and co-workers' has disclosed that 
a pentose sugar appears not infrequently in urine during the administration of 
Caronamide and suggests it may be a metabolic product of Caronamide itself. 
Although the strong negative charge of heparin, from the sulfate ions present, 
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makes the formation of a nucleic-acidlike compound less probable than if phos- 
phate ions were present, it is considered chemically possible for such a compound 
to be formed, Earle and Brodie’ have shown in dogs that 59 to 68 per cent of 
(Caronamide is bound on plasma proteins. In addition, with the known proclivity 
of heparin to form complexes with plasma proteins,*® *! a compound not unlike 
a nucleoprotein in characteristics or capability may be formed when plasma pro- 
teins, heparin, and Caronamide are united in vivo. If such a compound were 
formed, and increased in quantity, it could eall forth its own antagonist and 
thereby be g@radually decreased in activity, or exereted in the urine. Such a 
eompound would then act either synergistically with newly injeeted heparin in 
such a manner as to increase its anticoagulant effeet, or antagonistically to a 
physiologi¢e ‘‘anti-heparin.’* This theory is also partially suggested by the fact 
that the base-line coagulation times and prothrombin times do not increase, and 
therefore, sueh a compound appears not to have a measurable effect on the 
physiologic balanee maintaining normal coagulability. Experiments are under 
way to attest or disprove these theories. 

At present, the cost of heparin and the difficulty in maintaining an adequate 
prolongation of the coagulation time detracts considerably from its usefulness in 
the treatment of thrombosis. Heparin in Pitkin’s menstruum has provided a 
better means for administering a therapeutic course, but this method still has 
some undesirable features. It is hoped that the studies?? of Caronamide with 
heparin in Pitkin’s menstruum, now in progress, may provide a better solution 
to the problem of heparin therapy. The fact that the results deseribed in this 
paper can be achieved with such small doses of heparin makes the outlook appear 
promising for reducing the cost of heparin therapy. Further studies with oral 
and intravenous Caronamide in combination with aqueous heparin and heparin 
in saline solution administered by various routes are also in progress. 


SUMMARY 


1. Intravenous heparin in saline solution, given one-half hour after a single 
dose of Caronamide, causes a progressive enhancement of the effeet of an equal 
dose of heparin administered on each successive day. 

2. In eight of ten patients, this enhancement reached a peak in approxi- 
mately 3 days and is manifested by a two- to tenfold increase in coagulation time 
response to heparin. 

3. This peak is followed by a gradual return to a normal response, 2 to 3 
days later. 

4. Incomplete evidence suggests that this effect may be due to the formation 
of a new compound and not to Caronamide blockage of the renal exeretion of 
heparin. 

). The fact that the results described in this paper can be achieved with 
such small doses of heparin make the outlook appear promising for reducing 
the cost of heparin therapy. 


ney Acknowledgment: The authors wish to express their appreciation to Mrs. Lottie Fech- 
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ANEMIA FOLLOWING RESECTION OF INTESTINE 
CLINICAL AND EXPERIMENTAL OBSERVATIONS 


J.D. Martin. Jr. M.D.. Roy L. Ropertsox, M.D., AND Epwarp W. DENNIS, B.S. 
Kuory UNIversitry, Ga. 


(From the Department of Surgery, Emory University School of Medicine) 


Fiat following gastrectomy and resection of the intestine may become a 
serious problem. Interest was stimulated in the latter recently by two 
patients with marked anemia following resection of the intestine. Many varieties 
of anemia may occur following surgery. The most common form, normochromic 
normoeytie, occurs immediately after operation and is due to blood loss. The 
next most frequent type develops as a result of nutritional disturbances, inade- 
quate iron absorption, and vitamin deficiencies. This is also deseribed as second- 
ary or hypochromie anemia, and responds to the administration of adequate 
amounts of iron, vitamins, food, and the removal of infeetion. The macroeytic 
anemias are seen as a result of deficient production or absorption of the erythro- 
evte maturing factor, and derangements of the gastrointestinal tract. The elini- 
cal manifestations are those of sprue or pernicious anemia and present as a 
macroeytie hyperehromie form. 

Two patients who developed anemia following extensive resection of the 
intestines are discussed. The results of preliminary experimental work on dogs 
in an attempt to reproduce this condition are also included. A review of pre- 
vious work has been made in an effort to determine the relationship between the 
hyperchromie macrocytie anemia and the lesions in the gastrointestinal tract. 
Previous writers have reported macroeytie anemia with terminal ileitis, linitis 
plastica, total gastrectomy, fish-tape worm infestations, strictures, anastomoses 


of the intestines, and resection of the small intestine. 


CASE REPORTS 


H. (., a white girl, aged 19 vears, was admitted to Emory University Hospital on 
Oct. 29, 1946, with complaint of severe abdominal pain, diarrhea, and pain on defecation. 
The patient had been subjected to exploratory laparotomy at the age of 6 years for 
intestinal obstruction due to volvulus. This was corrected by rotation of intestinal loops. 
The patient remained well for two vears but later developed an acute intestinal obstruction 
for which operation was performed. <A reeurrent volvulus was found at the site of a 
Meckel’s diverticulum. In addition, there was an absence of fixation of the mesentery to 
the posterior abdominal wall. It was necessary to resect approximately six feet of the 
terminal ileum, with end-to-end anastomosis. A third operation was performed approxi 
mately one month later for a recurrent obstruction from postoperative adhesions. 

Upon completion of this surgery, the patient remained in good health until two years 
before the last admission, at which time she began to have diarrhea, abdominal cramps, 
and signs of anemia. Multiple transfusions, sulfonamides, vitamins, liver, and iron were 
administered, and she improved temporarily and returned to work. 

Three months prior to admission, the abdominal cramps became more severe and the 
diarrhea more intense, with as many as fifteen to twenty stools a day. Marked ulceration 
of the rectum and sigmoid colon occurred with extensive fissures in and around the anus. 


Findings from stool cultures were negative. Barium enema showed evidence of an incom 
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plete intestinal obstruction. Gastric analysis revealed a marked decrease in total acidity, 
with an absence of free acid. The patient was given many opiates for the relief of this 
discomfort, and when admitted to the hospital she was taking codeine and morphine fre 
quently. On admission to the hospital the patient showed marked anemia: 2,300,000 red 


blood cells, 6.5 hemoglobin, 4,100 white cells, and a normal differential count. She was 


given three transfusions within a week with no appreciable change in the hemogram. She 
was then given 25 mg. folie acid daily, and immediate response occurred. In one month 


the erythrocyte count rose to 4,500,000 and the hemoglobin to 12.6 Gm. The diarrhea and 


pain on defecation disappeared, and the patient gained weight. 


TABLE I. LAporarory FINpINGS (H. C.) Berore AND AFTER TREATMENT WITH Fouic ACID 


RETICULO 


R.B.C. Hh. PLATELETS CYTES 
DATE (M. ) W.B.C. (GM. (CULMM, (PER CENT THERAPY 
BEFORE ADMISSION 
6 transfusions past 
month 
10/29/46 Zab 5.100 7.1 Less than 
().] 
11/ 8/46 ry | 2 750 8.45 AFTER ADMISSION 


3 transfusions 

Iron and vitamins 
11/11/46 3.0 P40 000 Folic acid only 
25 mg. daily 


14 3.04 1300 S.9 95.0 
18 3.6 YQ POO 10.5 LOO 000 14.0 
29 tis 6,400 11.6 300,000 10.0 
26 $.39 18.350 13.6 139,000 29 
12/ 2/46 $.06 5,450 12.6 7.0 
6 ‘5 4,750 12.6 P49 000 1.5 


Mrs. F. J., aged 55 vears, was diagnosed as having carcinoma of the ceeum and 
ascending colon in 1937. At that time she had a blood count of 1,900,000 with marked 
hypochromic anemia. A one-stage ileotransverse colostomy was performed with resection 
of the cecum, ascending colon, and a portion of the terminal ileum. The patient did well 
postoperatively, except for persistent anemia. She showed no evidence of recurrence of 
the carcinoma for this ten-vear period. She was given large quantities of iron and liver 
with only slight improvement. This improvement, however, was temporary, and the anemia 
returned as soon as treatment was discontinued. At no time did the anemia disappear 
completely. The administration of folic acid was begun in March, 1947, concurrently 
with iron and liver, and a marked rise in the erythrocyte count and hemoglobin resulted. 
At the present time there is some evidence of hyperchromia, The red count is approxi 


mately 4,000,000 and the hemoglobin 10 Gm. 


In 1890, White’ described a series of thirty-one cases of pernicious anemia 
in which six patients, at autopsy, had maerescopie lesions of the gastrointestinal 
tract. In two of these there were cicatricial changes in the ileum. Faber,? in 
1895, described a case of pernicious anemia in a young woman, with fibrous 
thickening in the wall of the distal part of the jejunum and stricture formation 
demonstrated at autopsy. He suggested at this time that the anemia resulted 
from the absorption of a toxin from the stagnant bowel contents. 

Meulengracht,® in 1921, observed at autopsy a tuberculous stricture of the 
ileum in a case of severe pernicious anemia, and also found that the entire small 
intestine was heavily infected with bacteria. On reviewing this case and similar 
ones, he concluded that (1) pernicious anemia may develop on the basis of 
benign intestinal strictures; (2) the anemia was probably due to the absorption 
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of hematoxie substances from the dilated and infected portion of the bowel 
above the strictures; (3) such cases support the theory of the intestinal origin 
of eryptogenetie pernicious anemia. 

The work of Castle and his group,* * ® * in 1929 to 1930, has done much to 
clarify the etiologic basis for pernicious anemia and other similar macrocytic 
anemias. In order to understand the gastrointestinal relationship, it is necessary 
to review the process by which red blood cells are developed and released to 
the peripheral blood. An unidentified substance, the ‘‘extrinsie’’ factor, is in- 
gested in the diet, and this reacts with an ‘‘intrinsie’’ factor, probably an 
enzyme, which is contained in the gastrie secretions. The substance which forms 
as a product of this interaction controls the rate of formation of red blood cells 
in the bone marrow. Thus, since red cells are not normally released until ma- 
turity, a disturbance anywhere in this process will result in a diminution of the 
number of red cells released to the peripheral circulation, and anemia will then 
develop. 

Goldhamer* * has shown that pernicious anemia is due to a diminution of 
the intrinsie factor. Sturgis and Goldhamer’® believed that the anemia in strie- 
ture and anastomosis of the intestine may be due to a failure to absorb the sub- 
stanee which results from the interaction between the extrinsie and intrinsie fae- 
tors. Kracke,'! however, has shown that this substance may be stored, synthe 
sized, and released in the kidney and in other tissues. 

Ryti'? in 1927, Glatzel'® in 1929, and Sturgis and Goldhamer’® in 1939 each 
reported a case of hyperchromie macrocytie anemia following resection of small 
intestine. In each of these cases, after four, five, and five vears, respectively, 
the patients developed a hyperchromie or macroeytie anemia, and a hypochylia 
or an achylia. Other reports of extensive resections of the small intestine have 
been made but contain no conclusive information regarding the blood picture. 

Terminal ileitis is also rather frequently accompanied by a hyperchromic 
macrocytic anemia. Plum and Warbure™ have reported four patients in whom 
this condition occurred, three of whom had a hyperchromie anemia. They found 
a much lower incidence of hyperchromic anemia in a series collected from the 
literature. Butt and Watkins'® reported upon seven patients with ileitis, six of 
whom had a macroecytie anemia. None of these patients were benefited by liver 
therapy, but there was recovery with operation. In the series of Plum and War- 
burg, two of the three patients developed a normal blood picture after liver 
therapy. They considered the anemia on a deficiency basis. 

Barker and Hummel,’® studying macrocytie anemia in association with in- 
testinal strictures and anastomoses, collected forty-nine cases from the literature, 
to which they added two of their own. They found macrocytosis in forty-eight 
of forty-nine, and hyperchromia in thirty-two of forty-two. They considered 
the two most plausible explanations for the development of this anemia to be 
(1) failure of formation of the hemopoietic principle or destruction of the prin- 
ciple in the gastrointestinal tract through abnormal bacterial activity; and (2) 
the absorption of toxie products of bacterial putrefaction in amounts too great 
to be neutralized by the normal detoxifying mechanisms of the body. They 
believed that instead of regarding the active principle of the liver as being an 
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erythropoietic substance, it may be necessary to promote detoxification of some 
chemical compound or compounds, which if unneutralized might lead to a va- 
rietv of harmful changes throughout the body. The macrocytie anemia result- 
ing from strictures would thus be an intestinal toxemia, which could be alleviated 
by removing the cause of the stagnation and putrefaction of the intestinal con- 
order to 


tents, or by administering excessive amounts of the liver principle in 
detoxify the excess of toxins absorbed. 

In 1941, Petri, Norgaard, and Jensenius' reported a series of experiments in 
which they attempted to produce a condition simulating pernicious anemia in 
dogs. Sharpe, MeKean, and Heide,'* and Meulengracht had previously reported 
the degrees of effectiveness of different parts of the stomach and duodenum of 
swine in the treatment of pernicious anemia. Thus, Petri and his group per- 
formed resections of the stomach and duodenum in varying combinations in an 
effort to eliminate the intrinsie factor. These procedures constantly resulted in 
the production of a chronic subpellagra or an acute or chronic pellagra, but 
only two of twenty-five animals developed a hyperchromia. 

Petri and his group’ then extended their combined resections to include 
also the distal two-thirds of the small intestine. In doing this they attempted 
not only to eliminate an assumed site of formation of the intrinsic factor, but in 
addition they believed that they would remove an essential portion of the area 
in whieh presumably the interaction between the intrinsie and extrinsic factors 
is referred. This might, in addition, eliminate the site of absorption of the 
active principle. All of the animals developed an achylia, and two of three 
developed a hyperchromic macrocytie anemia. <All developed skin and central 
nervous system changes, but the bone marrow was hypoplastic, rather than of 
the hyperplastic type seen in pernicious anemia. The condition thus resembled 
sprue, terminal ileitis, tropical macrocytie anemia, idiopathic steatorrhea, and 
fish-tapeworm infestation. 

Petri and his group?” then attempted to find exactly what part the resection 
of the distal small intestine had played in the production of the pathologie pic- 
ture observed in the combined resections. They resected the distal 81 per cent, 
60 per cent, and 63 per cent of the small intestine of three pups. In each of 
these a hyperchromic, macrocytie anemia developed, beginning between seventy- 
five and ninety-one days postoperatively. They coneluded from these experi- 
ments that isolated resection of the smal] intestine produced fundamentally the 
same type of endogenous pellagra as did resection of the pylorus and Brunner 
eland area of duodenum and distal two-thirds of the small intestine, and as 
resection of the pylorus and Brunner gland area of the duodenum. The hyper- 
chromie macrocytic anemia, hypoplasia of the marrow, and diarrhea constitute 
a specific enterogenous phenomena, in that they were not seen after resection 
of the pylorus and Brunner gland area of the duodenum alone. Yet they ap- 
peared of the same nature or even accentuated by isolated resection of the small 
intestine. 


Viewing the results of these experiments in the light of clinical observations, 


it would seem that this type of anemia is due to faulty or absent absorption or 
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production of substances that ordinarily counteract macrocytosis and hyper- 
chromia, namely, antipernicious anemia factor and vitamin B. Or, according 
to Petri, they may be attributed to a possible toxie effect on the liver and bone 
marrow that is related to the chronie state of diarrhea which is present in this 
condition. 

In an attempt to produce a hyperchroni¢ macroeytie anemia in experimental 
animals, massive resections of the small intestine were performed in adult dogs. 
This was done to determine if the same results obtained by Petri in puppies 
could be produced in older animals, and to enlarge the number of animals in 
which a surgical anemia had been produced. It was also believed that these 
animals would lend themselves well to the study of various therapeutic methods, 


particularly folie acid. 





Fig. 1.—Photograph of dog showing extreme malnutrition and ulcerations on extremities fol- 
lowing massive resection of the small intestine. 


EXPERIMENTAL PROCEDURE 


Adult dogs were used, the weights averaging 9 to 15 kilograms. After anes- 
thesia had been obtained with intravenous administration of 64 me. of sodium 
pentobarbital per five pounds body weight, the animal was subjected to laparot- 
omy under aseptic technique. Massive resection of the small intestine was per- 
formed, leaving in each instance approximately four to five inches of proximal 
jejunum and the same leneth of terminal ileum. End-to-end anastomosis was 
done, using chromic catgut for mucosa and muscular layers and fine black silk 
for serosa. The abdomen was routinely closed without drain. 

In some instances, parenteral fluids were given for three to five days post 
operatively to restore fluid balance. Water was allowed by mouth immediately, 
but no food for three or four days. A standard diet of raw meat and dog biscuit 
was then offered all animals, and water ad libitum; weights were recorded fre- 
quently. 

Blood samples were obtained from the femoral vein preoperatively, and at 
various intervals postoperatively. 
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—~Chart demonstrating the drop in blood count and hematocrit in the experimental animal, 
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-Chart of blood findings in an animal showing a marked drop but over a more pro- 
longed period, following resection of the intestines. 
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resection of the small intestine. It is noted that at the end of eight months the 
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Erythroeyte counts were made; hemoglobin content was read from the San- 
ford-Sheard photelometer; and hematocrit was determined by the Wintrobe 
method. Wet and permanent preparations stained with brilliant cresyl blue for 
reticulocyte counts were made, and these reported as per cent after a count 
of 1,000. 

RESULTS 

Of twelve animals having massive resections, only four survived a sufficient 
length of time for study. A majority of the postoperative deaths oceurred in 
the first seven to ten days following resection, and were due to dehydration and 
malnutrition. Autopsy revealed no deaths due to peritoneal infection or leakage 
of the anastomosis. 

In the animals which survived for a month or more, a characteristie pattern 
of events was noted. At first, hemoconcentration occurred due to dehydration 
from diarrhea and low fluid intake. After adequate fluid intake was resumed, 
approximately normal counts were obtained. Three to four weeks postopera- 
tively, however, red cell count and hemoglobin began dropping progressively to 
low levels, at which they were maintained. Reticulocytes were extremely low 
or absent. (The normal reticulocyte count for the dog is 3 to 5 per cent.) 
Weight began to decline postoperatively, and after a 25 to 40 per cent reduction, 
remained fairly stable. The animals took on the appearance of chronic mal- 
nutrition, and one of them particularly showed a characteristic loss of hair over 
the extensor surfaces and head, with skin changes similar to those seen in 
pellagra. 

Changes in volume and color indices were not constant, and no definite trend 
toward macrocytosis could be established. Present in all, however, was the 
marked lowering of hemoglobin and erythrocyte count, with low reticulocyte 
counts. 

No response was noted in the animals treated with folie acid, 5 me. daily by 
mouth. Most of the animals retained good appetites and consumed normal or 
greater than normal quantities of food, passing large semiformed light-colored 


stools. 
CONCLUSION FROM EXPERIENCES 


Massive resection of small intestine in the adult dog produces a marked 
state of malnutrition with a resultant anemia. This anemia is not constant as 
to type. Lack of significant changes in color indices would seem to indicate that 
iron stores were adequate. Iron taken in the diet as myoglobin and hemoglobin 
was adequate to prevent iron deficiency. Also, adequate amounts of proteins 
were given in the diet, but not absorbed. 

The acuteness of the state produced in the experimental animal does not 
lend itself well for comparison with clinical eases, inasmuch as the time intervals 
involved are different. Lack of response to folie acid suggests that the severe 
anemia produced in the animal is not entirely upon the same basis as that in the 
elinieal cases. Perhaps more restricted resections over longer intervals might 
more nearly produce anemias of a macrocytie type which would show response 


to folie acid. 
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SUMMARY 


1. A report of two patients who developed anemia following extensive resee- 


tion of the intestines is presented. 


2. A review of the literature has been made, and theories regarding the 


etiologic basis for hyperchromic macrocytic anemia are discussed chronologically. 


3. Extensive resections of the small intestine were performed in a series of 


experimental animals in an attempt to reproduce the hyperchromie macrocytic 


anemia observed in eclinieal patients following similar operative procedures, 
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EFFECT OF ABSORBABLE SPONGES ON INFECTION 
EXPERIMENTAL STUDY 
ARTHUR F. Crpo.Lua, M.D., ANp JOSEPH K. NaArat, M.D., CHIcAGo, ILL. 


a” ABSORBABLE agent for hemostasis was first employed by Cushing! 
in the form of a strip of muscle tissue. Grey,” 1915, and Harvey,’® 1916, 
introduced fibrin for the same purpose, while fibrin foam was recommended by 
Ingraham and Bailey.*. The employment of absorbable material for hemostasis 
was placed on a practical basis since the introduction of synthetic materials such 
as oxidized cellulose (Unruh and Kenyon’), and gelatin (Correll and Wise®). 
Numerous investigators’*'* confirmed the value of such products for hemostasis 
in various fields of surgery. The popularity of the absorbable sponges sug- 
vested the question whether the presence of infection should be considered a 
contraindication to their use. We attempted to study the problem in the fol- 
lowing manner. A culture of pathogenic microorganisms was implanted into 
subeutaneous pockets in dogs, and the question was studied whether the infee- 
tion is intensified by placing absorbable sponges into the same pockets. 


EXPERIMENTS 


The experiments were divided into four groups. In the first group the ques- 
tion was investigated whether sponges alone cause an infection. In the second 
group sponges and bacteria were implanted together to see whether absorbable 
material intensifies infection. The third group was concerned with the ques- 
tion whether local application of penicillin is able to suppress the intensification 
of infection, if any, by absorbable sponges. In the fourth group the loeal appli- 
cation of penicillin was replaced by an injection of penicillin at a remote place. 

In the first series 4 dogs were anesthesized with subeutaneous morphine in- 
jections, followed by intravenous administration of nembutal. The skin on the 
abdomen was shaved and prepared with iodine followed by aleohol. Four para- 
rectal incisions 2 em. in length and 5 em. apart were made. The edges were 
undermined and in each pocket an identical amount, namely .03 Gm. of absorb- 
able cotton,* fibrin foam,+ Gelfoam,i or Oxyeel,* respectively, was placed. The 
incisions were closed with interrupted silk sutures. The dogs were killed seven 
days later and the sites of insertion of sponges were opened under sterile con- 
ditions. The gross inspection failed to reveal any signs of infection. Agar cul- 
tures after one week incubation period remained negative. The experiments 
showed that under conditions employed, absorbable sponges alone did not create 
any infection. 

In the second series of experiments 12 dogs were employed, using the same 
technique as in the first series. Through a right pararectal incision, serving as 
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TABLE I 
CONTROL COTTON FIBRIN-FOAM GELFOAM OXYCEL 
ExU- | CULTURE EX CULTURE EXU CULTURE | pyp CULTURE EXI CULTURE 
DOG DATE DATE DATE DAT DATI 
~ Xx P X S x s x Ss x 
2 x xX s x x Ss x 
3 x X s x X Ss x 
} x Ss x Na) x Ss x Ss x 
3 x Ss Xx N x . X s x 
6 X x Ns xX Xx Ss xX 
7 xX Ss x ¥ x 
8 x x Ss x x Ss xX 
9 Xx P Xx P Xx Xx Pp x 
10 xX Pr Xx r Xx E x r x 
1] s x Ss Xx Ss Xx s Xx Ss Xx 
12 x Xx Ss Xx x S x 
Total l 12 0 7 7 5 1] a 7 6 7 3 1] 4 S 





Ss serous; P purulent; positive ; negative. 
a control, 0. 2. ««. of a virulent staphylococeal culture was implanted into a 
On the left the 


amount of culture was placed into each pocket and a piece of absorbable cotton, 


subeutaneous pocket. side four incisions were made, same 


fibrin foam, Gelfoam, or Oxyeel, respectively, was inserted. The results record- 
ed in Table | show that of 12 controls, the macroscopic inspection disclosed a 
serous exudate only in one instance. All the cultures were considered negative 
because the number of colonies, if any, did not exceed 1 to 3 and this was prob- 
ably caused by contamination, Of 12 pockets containing absorbable cotton, 3 
showed a purulent and 4 a serous exudate. Five cultures had numerous colo- 
Of the 12 pockets containing fibrin foam, 2 had a purulent and 9 a serous 
Of the 12 pockets containing Gelfoam, 


nies, 
exudate, while 7 had numerous colonies. 
2 had a purulent exudate and 4 serous exudates, while 5 cultures had numerous 
colonies. In the 12 Oxyeel pockets, there were 2 purulent and 9 serous exudates, 
with 8 cultures having numerous colonies. 

The third series of experiments, employing 10 dogs, was a repetition of the 
second series, but after insertion of the sponges, each was moistened with 100,000 


units of penicillin.* The results (Table IL) show that of the 10 control pockets, 


TABLE II] 


CONTROL 





COTTON FIBRIN-FOAM GELFOAM OXYCEL 
ExU- | CULTURE | py] CULTURE EXU CULTURE EXI CULTURE | pyp- | CULTURE 
DOG DATE DATE DATE DATE DATE 
] _ x Ss Xx Ss x x x 
2 Ss x S Xx Ss Xx x Ss Xx 
o x x s x 3 
4 Ss x Y x Pp Xx Ss Xx Pp x 
5 S x Ss x Ss x S x S x 
6 x S tg x Xx S x 
rf x Ss x Ss Xx X > 
S x Ss x Ss ¥ Xx x 
9 x Ss ¥ Ss xX xX Ss x 
10 x Ss ¥ Ss Xx & x x 
Total 3 10 0) 9 & 2 i) 5 5 } 10 0 5 9 l 
*Supplied by Commercial Solvents Corporation, New York, N, Y, 
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3 contained serous exudates but all cultures were negative. Of the 10 pockets 
with cotton, 1 had a purulent and 8 a serous exudate, and 2 cultures had nu- 
merous colonies. 

Of the 10 pockets with fibrin foam, 2 contained purulent and 7 serous exu- 
dates. Five of the cultures contained numerous colonies, Of 10 pockets with 
Gelfoam, 1 had a purulent and 3 a serous exudate. All cultures were negative. 
The Oxyeel group had 1 purulent and 4 serous exudates, with 1 positive culture. 

In the fourth series of experiments a similar procedure was employed but 
instead of a loeal application of penicillin, 800,000 units in oil were adminis- 
tered intramuscularly at a certain distance from the incisions. The results are 
shown in Table III. The control pockets in the 10 dogs contained no exudates 
and the cultures were negative. Of the 10 pockets with cotton 1 had a purulent 
and 3. a serous exudate, while only 1 culture was positive. Of the 10 pockets 
with fibrin foam, 1 had a purulent exudate and 8 serous exudates, although no 
cultures were positive. Of 10 pockets with Gelfoam, 2 had serous exudates. 
All cultures were negative. Of the 10 pockets with Oxyeel, 1 had a purulent and 


5 a serous exudate, but no cultures were positive. 


TABLE III 


CONTROI COTTON FIBRIN-FOAM GELFOAM OXYCEL 
EX1 CULTURE EXI CULTURE | pyy CULTURE | pxy CULTURI EXI CULTURI 
DOG DATE }. DATI fe DATE fs DATE . DATI 

l x Xx xX x Ss x 
2 x x x x xX 
5 xX Ss x Ss x Ss x Ss x 
4 X S x S x Ss Xx S Xx 
5 x Ss x ig x x S Xx 
6 x Xx x x - Xx 
7 x x x Xx x 
8 x tg x x x P x 
9 x x x x xX 
10 x x Ss Xx Xx x 
Total ) 10 0 } o) l 10 0 2 10 () () 10 


COMMENTS 


The experiments showed that absorbable sponges have a tendency to mten- 
sify an infection created in subcutaneous tissues of dogs by Staphylococcus 
aureus. This tendency was slightly more pronounced in certain brands of ab- 
sorbable sponges than in others. Moistening of the absorbable material with 
penicillin did not inhibit this effect, which, however, could be eliminated by 
coneurrent administration of penicillin in oil intramuscularly. Only Staph. 
aureus was employed in the experiments. It is realized that infections caused 
by other pathogenic microorganisms may not be intensified by absorbable 
sponges. 

As far as abdominal surgery is concerned, this undesirable effect of syn- 
thetic hemostatic agents may be of no practical importance in infections of the 
peritoneal cavity because, as a rule, the defensive processes of the peritoneum are 
vreater than those of subcutaneous tissues. However, the results of the experi- 


ments suggest the use of penicillin-in-oil in cases where absorbable sponges are 
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employed in presence of an infection, or in cases where the development of an 
infection during the postoperative period is feared. It is probable that an 
aqueous solution of penicillin would be just as effective as penicillin-in-oil in the 
inhibition of infeetion, but since we used penicillin-in-oil (thus eliminating fre- 
quent injections), our conclusions are based on that type of administration. 


SUMMARY 


1. Experiments on dogs showed various brands of absorbable sponges to 
have a tendency to intensify infection created in’ subcutaneous tissues by 
Staph, aureus. 

2. Moistening of absorbable sponges with penicillin was not able to prevent 
this effect. 

3. Intramuseular administration of penicillin-in-oil inhibited the intensi- 
fication of infection caused by absorbable sponges. 

4. Administration of penicillin-in-oil is recommended whenever absorbable 


sponges are employed in presence of a manifest or anticipated infection. 


We wish to express our gratitude to Dr. Warren H. Cole for his valuable suggestions 
and the privilege of performing the experiments in the laboratory of the Department of Sur- 
gery, University of Illinois, College of Medicine. 
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COMPLICATIONS OF IMPERFORATE ANUS REPAIR 


FuRMAN T. Wauuace, M.D... aNnp E. M. Convix, M.D., SPARTANBURG, S. C. 


(From the Department of Surgery, Spartanburg General Hospital) 


pnsikeeniemietion anus repair has advanced so that in most instances the en- 
tire procedure is done from the perineal approach. X-ray localization of the 
blind pouch, taken with the child in an inverted position (Fig. 1), has par- 
ticularly stimulated primary repair. A preliminary colostomy is practically 
never necessary. When extensive dissection is required in the newborn infant, 
particularly in instances where the blind end of the colon is high, technical 
complications are likely to oceur. 
URINARY TRACT INJURIES 

In the male infant the urethra and bladder are especially endangered. In 
one instance, the urethra was snapped at the junction with the bladder, the 
prostate remaining in place. 

Prophylaris.—A small urethral catheter should be passed into the bladder 
and anchored to the prepuce with a suture. This serves as a guide by palpa- 
tion, and also by visualization if the thin urethra is approached closely or 
actually entered. 

Also, the urethra is splinted by the catheter and is less likely to be torn by 
traction on the surrounding structures. This is important at the urethro- 
vesical junction, because the prostatic urethra is fixed by strong fascia, and 
the bladder can be pulled away from it. 

Repair.—A small laceration of the urethra would require only the = in- 
dwelling catheter for about ten days. 

In the instance where the bladder was pulled away from the prostatic 
urethra no eatheter had been anchored preoperatively. The internal urethral 
orifice was seen as a small aperture in the bladder, no urethra being attached. 
The distal end, or prostatic urethra, was not visible through the incision. 

A catheter was passed through the penis and became visible from behind 
the symphysis pubis. The catheter was passed into the bladder through the 
aperture (internal urethral orifice) and anchored with a single suture. 

The catheter was withdrawn from the penis to the limit of gentle traction 
and anchored to the glands with a suture (Fig. 2). This replaced the bladder 
and urethra in their proper relationship. Healing occurred without early or 
late complications. 

SEPARATION OF ANAL SUTURE LINE 

The anastomosis of the mucosa to the anal skin should hold and primary 
union take place. When the blind end is unusually high, partial or complete 
separation sometimes occurs. 

Prophylaris.—The essential factor in primary union is the absence of ten- 
sion on the suture line. The pouch must be mobilized freely so that it falls 
into position against the anal skin. 


Received for publication, Dec. 16, 1947. 
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Nig. 1.—X-ray taken in an inverted position; end of blind pouch seen as shadow at third 
sacral segment, marker is at usual position of anus, 





Blind rectal pouch 


Fig. 2. Replacement of bladder by traction on catheter anchored to bladder neck. 
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The wall of the bowel must be preserved by gentle handling. It is par- 
ticularly difficult to compensate for any defects resulting from tearing by undue 
traction. 

Repar.—When part of the circumference of the anastomosis separates, a 
stricture results. Postoperatively, frequent dilations are necessary for a con- 
siderable period. These patients must be followed closely and dilatation done 





Fig. 3.—Incisions for pedestal graft; the rectangular areas form the skin tube, the triangular 

areas are excised to permit transverse closure. 
with the gloved finger at least once a week for several months. At the early dila- 
tations there will be some tearing of the stricture with bleeding. The lumen 
gradually enlarges, probably due to growth of the mucosa over the raw surface 
for a small distance each time the stricture is dilated. At about the age of 6 
months the lumen remains large and frequent dilatations are no longer neces- 
sary. There should be a checkup at regular intervals for several vears to guard 
against recurrence of the stricture. 

If the anastomosis separates completely, a plastic pocedure to form a skin- 
lined anal canal may be necessary. This may be done before healing of the 
resulting defect begins. The bowel is seen as a ring of mucosa in the depths 
of a trough lined by granulation tissue. The separation causes the skin edges 
to retract so that the gluteal crease is obliterated. 
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At the secondary operation an incision outlining a rectangular area of skin 
is made on each side (Fig. 3). This ineision is carried down to mobilize this 
area from the surrounding skin but is left attached on its deep surface to the 
subcutaneous tissue. A rectangular area of skin thus rests on a pedestal of sub- 
cutaneous tissue. This pedestal graft is freely movable in all directions and 
can be placed against mucosa of the bowel without traction (Fig. 4). The re- 
sulting defect in the gluteal area is closed, holding the pedestal grafts on each 


A B 









Pedestals of 
subcutaneous tissue 


End of bowel End of bowel 






End of bowel 


Skin tube formed by grafts 
Gluteal skin 


Fig. 4.—A, Pedestal graft prepared; B, pedestals bent, forming skin tube; C, end result. 


side in position. No suturing of the skin to the mucosa is necessary. The 
erafts are not sutured to each other but fall into position as healing of the de- 
fect anteriorly and posteriorly occurs, forming a skin-lined tube. The outer 
portion of the grafts are anchored to the skin margins. 

A careful postoperative dilatation regime is essential to prevent the deep 
end ot the skin tube from growing together and to overcome any strieture for- 
mation at the junction of skin tube and mucosa. 


SUMMARY 


Certain complications of imperforate anus repair are presented and methods 
of prophylaxis and treatment are suggested. The use of a pedestal graft is 
introduced. 














A GANGLION OF THE ANTERIOR CRUCIATE LIGAMENT 


Jack LEVINE, M.D., Bronx, N. Y. 


(From the Orthopedic Section, Veterans Administration Hospital) 


le oheeaaen ganglia are found with relative frequency in the periar- 
ticular tissues of the knee, the presence of a ganglion on a cruciate liga- 
ment is very uncommon. <A review of the literature has revealed only two 
eases in whieh the formation of a ganglion on a cruciate Hgament has been 
noted.2s The following case is, therefore, reported because of its rarity and 
hecause it appears to be the first of its kind to be deseribed in the English liter- 
ature. 
CASE REPORT 


The patient, a 23-year-old white man (Reg. No, 95633), was admitted to the Ortho 
pedic Section of the Kingsbridge Veterans Administration Hospital on May 21, 1947, with 
the complaint of weakness and recurrent attacks of pain in the left knee for three years. 
In September, 1944, he had fallen into a shell hole at night while in combat in Italy and 
twisted the left knee. He had immediate pain and swelling which required his evacuation 
to a hospital where he was placed in a long leg plaster for three weeks. He was then given 
physiotherapy for three more weeks and at the end of that period was well enough to return 
to full duty. Thereafter, he had only occasional attacks of relatively mild pain and = swell- 
ing until January, 1947, when the left knee suddenly buckled while he was walking on even 
pavement. This occurred about once monthly from then until May 13, 1947, when, while 
playing baseball, the knee gave way again as he made a sudden turn. While the knee did 
not lock, he was unable to extend it fully for about thirty minutes because of severe pain, 
but at the end of that time he was able to straighten the knee and walk. Swelling occurred 
within two hours. He stayed at home for the following week under the care of a physician, 
but when he failed to respond to conservative therapy he was admitted to the hospital for 
further treatment. 

Physical examination on admission revealed that the patient walked with a limp 
favoring the left leg. There was one inch atrophy of the left thigh with corresponding 
diminution of tone in the left quadriceps. There was a moderate amount of fluid in the 
left knee. Range of motion was complete but there was some pain referred to the medial 
aspect of the knee joint on full flexion. No relaxation of the collateral or cruciate lga- 
ments was found. There was tenderness to pressure over the anteromedial aspect of the 
knee joint. 

X-ray findings, including a tunnel view and tangential view of the patella, were nega- 
tive. Urinalysis, blood count, serology, and sedimentation rate were not remarkable. 

Although osteochondritis dissecans of the patellae appeared likely, no definite diagnosis 
was established preoperatively. An exploration of the knee seemed advisable. On May 28, 
1947, an arthrotomy was performed under spinal anesthesia using a median parapatellar inei- 
sion. A thin-walled cyst, about 2 cm, in diameter, was noted projecting anteriorly into the in- 
tercondylar notch from its attachment to the lower third of the anterior cruciate ligament. 
The cyst was carefully dissected free. The anterior cruciate ligament was still intact and 
strong after it was removed. The articular surface of the patella was then examined and the 


entire medial half was found to be involved in an osteochondritie process with actual 
Received for publication, Jan. « F 1948, 
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‘sequestra’’ of cartilage present. All diseased cartilage was removed down to bleeding 
bone except for a circular area about 2 cm. in diameter in the center of the diseased area in 
which the bone was so dense and eburnated that it did not bleed even when drilled quite 
deeply. No other abnormality was found. 

The cyst consisted of one large and one small loculus which did not communicate with 
each other. It contained thick, gelatinous material. Microscopic examination revealed 
typical ganglion structure with the wall formed of concentric layers of flat-celled fibrous 
tissue and no true endothelial lining (Figs. 1 to 3). 

The postoperative course was uneventful. Quadriceps setting exercises were begun 
twenty-four hours after surgery, sutures were removed on the tenth day, and weight-bearing 
was begun on the twelfth day. Full range of motion was regained in twenty days. The 


patient was able to return symptom-free to employment as a stock clerk after thirty days. 








a 





Cm 


Fig. 1.—Anterior surface of cyst. Fibers of the anterior cruciate ligament can be seen 
above the cyst. Parallel marks at the lower edge were caused by the forceps with which the 
cyst was grasped during operation. 








While at first glance this cyst, projecting into the intereondylar notch, ap- 
peared to be intra-articular and so did not meet the criteria for a ganglion, its 
origin from the anterior cruciate ligament made it the characteristic extra- 
articular lesion albeit in an unusual location. It is this unusual aspect of the 
ease which may serve to shed some light on the prevailing theories of the etiol- 
ogy of ganglia. These theories have been discussed by several authors.** Those 


viven the widest credence today are: 


1. Metaplasia of specialized periarticular connective tissue so_ that 


it develops a secretory action forming a pseudojoint cavity (King) 
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2. Synovial rests in the developing periarticular connective tissue 
later form gangha (Harrison 

3. Herniation of the svnovial linine of a tendon sheath or joint capsule 
(Eller, Doyle) 

4. Myxomatous degeneration of specialized periarticular connective 


tissue forming a pseudocyst ( Ledderhose 


Doubt has been cast before’ on the accuracy of King’s theory since, by the 
use of Mayer’s muciearmin stain, it has been shown that the contents of ganglia 
are myxoid and thus due to a degenerative process rather than mueimous and 
a true seeretion. The same argument would hold against Harrison’s theory. 

In our ease at least is seems unlikely that herniation of the synovial lining 
occurred, The density and strength of the anterior cruciate ligament make it 
unlikely that this would happen, It seems more likely that the ganglion formed 
in a local area of degeneration. Whether this was due to a congenital abnor- 
mality of the ligament or to the trauma which he suffered cannot be definitely 
ascertained. However, the fact that most ganglia form in other locations, with 
no definite history of trauma, makes it appear unlikely that injury was an im- 
portant factor, 

We could establish no definite causal relationship between the existence of 
the ganglion of the anterior cruciate Hgament and the osteochondritis of the 
patella, unless the abnormal mechanics of the knee extension apparatus due to 
the osteochondritis precipitated degenerative changes in the anterior cruciate 
ligament. In this event our hypothesis would still hold true. 

The symptoms of a ganglion of a cruciate ligament do not appear to be 
constant. The limited experience with this entity has revealed a wide range 
of complaints in the two previously reported cases from no symptoms at all to 
severe disability. 

fa 1924 Caan? reported a case whieh was completely asymptomatic. The 
eanglion was an incidental finding in the knee of a cadaver which was being 
subjected to a knee resection during a course in cadaver surgery. A review 
of the patient’s medieal history revealed no complaint referable to the knee. 
The pathologic findings consisted of one hazelnut-sized, unilocular ganglion in 
the middle of the anterior cruciate ligament completely covered by dense fibers 
except in one small area where the cyst wall projected beyond the fibers. In 
addition, two smaller ganglia, completely separate from the first, were found 
within the anterior eruciate ligament. None was found anywhere else in the 
hody. 

Sjovall’s case,* reported in 1942, was that of a 21-year-old woman who, ten 
years prior to hospitalization, had had an episode of unexplained effusion in 
the left knee. There was no preceding trauma or illness and the only symptom 
at that time was tension in the knee. It disappeared after three weeks of bed 
rest. She remained symptom-free until six years later when she jumped dar- 
ing a game of volley ball and, while in the air, felt severe pain in the left knee. 
The knee did not lock but there was severe pain along the medial aspect of the 
joint line and an effusion soon developed. After three weeks the effusion sub- 
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sided but the pain persisted in the same place. She had to give up all forms of 
athletics and even walking caused some pain. Four years later, when she was 
finally hospitalized, there was no effusion noted but there was some quadriceps 
atrophy and definite genu recurvatum. There was point tenderness over the 
anteromedial aspect of the knee joint. X-ray findings were negative. At opera- 
tion a multilocular ganglion, ‘‘about the size of two beans,’’ was found arising 
from the posterior cruciate ligament at the point where it was partially de- 
tached from the tibia. The ganglion was removed but no attempt at repair of 
the ligament was made because most of the fibers were intact. The postoperative 
course of the case was not discussed in this paper. 

Sjovall felt that the ganglion had antedated the onset of symptoms and 
probably weakened the posterior cruciate ligament sufficiently to cause a par- 
tial rupture of it when the knee was exposed to relatively mild trauma. 

In our case the role played by the ganglion in the eausation of svmptoms 
was so clouded by the presence of the extensive osteochondritis of the patella 
that any attempt to form definite conclusions would seem unjustified. The 
latter finding alone could have caused all the complaints. However, at the time 
of operation, it was deemed advisable to remove the ganglion. We felt that it 
might eventually have involved more of the anterior cruciate ligament, weak- 
ening it sufficiently to cause disability, or that it might grow large enough to 
obstruct the movements of the knee. 


SUMMARY 


A case has been presented in which a ganglion of the anterior cruciate 
ligament and osteochondritis of the patella were found. The ganglion was 
probably formed in a localized area of degeneration in the anterior cruciate 
ligament. None of the symptoms could be attributed definitely to the ganglion 
but it was removed because it was potentially harmful. This appears to be the 
third case of a ganglion of a cruciate ligament to be deseribed. 
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CONGENITAL ATRESIA OF THE ESOPHAGUS WITH HYPOPLASIA 
OR AGENESIS OF THE LOWER SEGMENT 


KF. X. Byron, M.D... Los ANGELES, CALIF. 


(From the Department of Surgery, University of Michigan Hospital, Ann Arbor, Mich.) 


Seige atresia of the esophagus is now recognized as a common 
anomaly. The relative incidence of this congenital defect has been dis- 
cussed by Haight,’’* and by Ladd and Swenson.* Haight estimated that the 
anomaly occurs once in each 2,196 births. The diagnosis, if the clinician is 
alert to the possibility of its presence, is easy. The observation that the infant 
is unable to swallow, that it regurgitates immediately all fluid offered, and 


that choking, dyspnea, and evanosis occur should make the diagnosis probable. 





Confirmation of the diagnosis is obtained when a soft rubber catheter (8 or 10 
French) fails to pass into the stomach. 

A few drops of lipiodol injected into the catheter will either delineate the 
upper segment as a blind pouch (the common finding), demonstrate a fistulous 
communication between the upper segment and the trachea (a rare anomaly), 
or indicate that esophageal continuity through a strictured area is present (a 
still rarer type of defect). 

In addition to demonstrating the presence or absence of atelectasis or 
pneumonia, the x-ray film will reveal the presence or absence of air in the 
stomach or intestine. It is with the cases of atresia, in which no air is visible 
in the stomach, that this discussion is concerned. When air is present it indicates 
that a tracheoesophageal fistula is present, that the lower segment of the esoph- 
agus is patent, and that it extends as high as the tracheal bifureation. (Haight 
reported a case in which the fistulous communication was between the esophagus 
and the right main stem bronchus.) These patients may, therefore, be con- 
sidered as suitable candidates for a right-sided extrapleural division of the 
fistula and a primary esophageal anastomosis, the accumulating experience of 


many authors demonstrating this operation to be the procedure of choice. 





The absence of air in the stomach does not necessarily mean that a tracheo- 
esophageal fistula is not present, nor that primary anastomosis is not feasible. 
Haight! reported that in five patients without air in the stomach, two had a small 
but patent fistula. Four of these patients were subjected to operation and in 
one primary anastomosis was possible. In a subsequent paper, to be published,* 


he reports that ten of sixty-two patients with esophageal atresia had no air in 





the stomach. Of those, seven were subjected to operation. Anastomosis of the 
é esophageal segments was possible in two, but the approximation of the seg- 
ments was not satisfactory. In five anastomosis was not possible. For this 
reason, tracheoscopic examination is indicated. Tf this procedure also fails to 
demonstrate the presence of a fistula the patient should be considered unsuitable 





for the right-sided extrapleural approach. A decision must then be made as 

to whether to employ the multiple stage operation which consists of marsupiali- 

zation of the superior segment, gastrostomy, and eventual construction of an 

antethoracic esophagus or to try to obtain direct esophagogastric continuity. 
Received for publication, Jan. 12, 1948. 
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The disadvantages of the multiple stage operation are obvious, a prolonged 
period of hospitalization and numerous operations being required. Ladd and 
Swenson* have used this method in forty-three patients, sixteen of whom sur- 
vived. Of these sixteen patients, completion of the antethoracic esophagus has 
been obtained in but five at the time of their report. 

An attempt to establish direct esophagogastrostomy by mobilizing the 
stomach and anastomosing it to the blind upper segment above the aortie are 
had not been made, to my knowledge, prior to its use in the case here deseribed. 
Subsequently Swenson® reported a case in which this procedure was successfully 
emploved. 

CASE REPORT 


D. b., a male child, aged 4 days, was admitted to the University of Michigan Hospital 
on April 29, 1947. He had been delivered spontaneously after a nine-month pregnancy. 
Birth weight was 5 pounds, 10 ounces. He was put to breast twelve hours after birth, but 
became cyanotic, gagged, choked, and was obviously unable to swallow. Several feedings 
were attempted. A small catheter was then inserted into the esophagus and found to pass 
for only 10 em. from the lips. An x-ray view confirming the presence of obstruction revealed 
that the lung fields were clear and that there was no air in the stomach. <A diagnosis of 
atresia of the esophagus was made and he wus referred for surgical treatment. 

The physical examination, on admission, revealed that he cried lustily, becoming quite 
eyanotic. Cyanosis was not present, however, during normal respiration. The lung fields 
were clear to percussion and auscultation, and no heart murmurs were audible. There was 
no abdominal tympany. The state of hydration was good as he had received subcutaneous glu 
cose solution prior to admission, An x-ray picture obtained at the University of Michigan 
Hospital revealed the continued absence of air in the stomach or intestine, normal lung 
fields, and a peculiar triangular prominence of the right heart border, the significance of 
which was not clearly understood. 

Because of the absence of air in the stomach, it was felt that marked hypoplasia or 
agenesis of the lower esophageal segment was present. Therefore, extrapleural anastomosis 
did not appear to be feasible and a left thoracotomy was decided upon. Operation was 
carried out under ether anesthesia on the day of admission. The ether was administered 
by open drop, a tight-fitting face mask being used to give oxygen under positive pressure 
after opening the pleural cavity. Access to the chest was through the bed of the reseeted 
seventh rib. An excellent exposure was obtained without further division of ribs. An incision 
was then made in the mediastinal pleura just posterior to the subclavian artery, By blunt 
dissection the upper esophageal segment was identified and partially delivered. It was found 
to be fairly thick-walled, about 1 cm. in diameter, and to end as a blind pouch just above 
the aortic arch. No communication existed between it and the trachea. The inferior segment 
was then mobilized by separating the leaves of the pulmonary ligament. It was found that 
the caliber was normal for only 1.5 em. above the stomach. At this point it narrowed sharply 
into a fibrous cord and at the level of the inferior pulmonary vein was merely a_ fibrous 
thread. This threadlike strand continued upward beneath the aortie arch and was found 
to be attached to the membranous portion of the left main stem bronchus. 

The diaphragm was then opened from the hiatus to the anterolateral costal attachment. 
The stomach was found to be very small. The first step in the mobilization of the stomach 
consisted in the division of the gastrosplenic ligament as close to the spleen as possible. The 
spleen was not removed and subsequently did not interfere with the mobilization, The gastro 
hepatic ligament was then divided, the left gastric artery being ligated close to its origin. 
When this procedure was completed the fundus of the stomach could easily be drawn to the 
level of the aortic arch with only slight tension. The lower segment of the esophagus was 
then amputated and closed by a through-and-through suture which was continued back upon 
itself as a seromuscular suture. A row of No. 000000 black silk sutures was then placed 


hetween the blind esophageal end and the fundus of the stomach. The end of the esophagus 
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Fig. 1 (Case D. B.).—A, X-ray view taken the day prior to admission showing the catheter 
in the blind upper esophageal pouch. B, The posteroanterior film taken on the day of admis- 
sion reveals the prominence of the right ventricle and the continued absence of air in the 
stomach. 





M ty, . 


_ Fig. 2 (Case D. B.).—A, Roentgenogram taken the day following operation demonstrates 
the intrathoracic stomach. B, Oblique view on the fifth postoperative day outlines the position 
of the air-filled stomach. 
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was then opened, creating a 1 cm. stoma, and a similar incision was made in the fundus. 
The mucosal layers were then approximated posteriorly and anteriorly by interrupted No. 
N00000 silk sutures. A second anterior row of similar sutures approximated the muscular 
layers of the esophagus to the seromuscular layers of the stomach. A No. 10 French soft 
rubber catheter was then passed from above into the stomach. The stomach was fixed to 
the pleura overlying the vertebral bodies. The diaphragm was then closed but not sutured 
to the pyloric end of the stomach. The phrenie nerve was crushed. A small soft rubber 
catheter was employed as an intercostal drainage tube and carried to the water-seal bottle. 
Penicillin, 100,000 units, was instilled into the pleural cavity and the chest closed with in 
terrupted silk sutures. There was very little blood loss during the procedure, but since the 
intravenous infusion had ceased to function after only 10 ¢.c. of blood had been given, 


intra-aortic injection of 20 ¢.¢. of blood was performed midway during the operation. 





Fig. 3 (Case D. B.).—Autopsy specimen showing the well-healed line of anastomosis at the level 
of the aortic arch 1, Site of anastomosis; B, aortic arch; C, edge of diaphragm. 


Postoperatively, penicillin, subcutaneous glucose (2.5 per cent), and small transfusions 
Intereostal drainage was discontinued after seventy-two hours. The catheter 


were given. 
Fluids by mouth were withheld for 


was removed from the stomach after forty-eight hours. 


forty-eight hours and then a few drops of 5 per cent glucose-amigen solution were given 


cautiously by dropper. He appeared to be able to swallow, but immediately became cyanotie. 
About 10 ¢.c. of similar solution were ¢ 
However, subsequent passage of the catheter, accomplished with ease, caused the 


iven by gavage feeding and this was apparently well 


received. 
baby to ery. With each attack of crying he became extremely cyanotic and with unpleasant 
stimuli, such as the introduction of the stomach tube or the injection of penicillin, respira 
tions would cease so that artificial respiration and CO,-O,, inhalations were required. On the 
night of the sixth postoperative day, a crying attack with cvanosis and cessation of respira 
tion occurred and the nurse was unable to revive him. 

At autopsy the left pleural cavity contained only a 1 cm. blood clot, the lung was 


expanded, and the line of anastomosis was well healed, the stoma measuring | ¢m. in diam 


eter. The myocardium of the right ventricle was greatly hypertrophied, and was 2 mm. 
thicker than that of the left ventricle. What at first inspection seemed to be a double 
aortic arch proved to be a ductus arteriosus as large as the aorta itself. There was hypo 


plasia of the right and left pulmonary arteries, the ductus arteriosus being a direct continua 
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tion of the main pulmonary artery. It was apparent that the chief flow of blood from = the 
right ventricle passed directly into the aorta. 

It was evident from the autopsy findings that the peculiar cardiac silhouette was due 
to the greatly hypertrophied right ventricle. A cardiac murmur had not been present 
because of the huge size of the ductus arteriosus and for the same reason a palpable aortic 


thrill was not present at operation. 


Although this child succumbed as a result of the operation, the cardiovas- 
cular anomalies being the indirect cause of death, the ease does illustrate that 
these infants do tolerate major intrapleural surgery and that direct esophago- 
gastrostomy is not only feasible but can be accomplished with ease. 

A few points in the operative technique seem worthy of mention. Since the 
vastrosplenic ligament is extremely short, the vasa brevia measuring only 2 to 
4 mm. in length, care must be taken to divide it close to the spleen in order to 
preserve the anastomotic vessels along the greater curvature of the stomach. 
As the upper esophageal segment ends in a blind pouch the size of the stoma 
of the anastomosis is not dependent upon the caliber of the upper segment since 
a fishmouth incision can be made to create a stoma of any desired size. A 
three-layer anastomosis can be utilized but adds to the technical difficulties and 
the operative time, and it does not appear to be necessary. As with esophago- 
gastrostomy in adults, resection of the seventh rib gives good exposure of the 
abdomen and the region of the aortic arch, thoracoabdominal ineision and 
multiple rib resection not being required. The intra-aortic Injection of whole 
blood, oxygenated if desired, is a positive method of mantaining blood volume. 

The failure to employ tracheoscopy as a preoperative diagnostic measure 
in this ease was a serious omission. Although the anatomic findings in this 
case precluded any chance of extrapleural primary anastomosis, this possibility 


had not been completely ruled out before operation. 


SUMMARY 

In patients with congenital atresia of the esophagus in whom the x-ray 
examination fails to reveal evidence of air in the stomach or intestine, marked 
hypoplasia or agenesis of the lower segment may be inferred. An adequate 
lower segment may, however, be present in a smal! percentage of cases. 

When there is failure to demonstrate air in the stomach and a tracheoscopy 
discloses no tracheoesophageal fistula, an extrapleural exploration seems futile 
and a left transpleural esophagogastrostomy is indicated. 

The operation of high esophagogastrostomy in newborn infants is feasible 
and the operation itself was well tolerated in the case here presented. Although 
the infant died, death appeared to be due largely, or entirely, to the associated 
cardiovascular anomaly. 
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STRANGULATING DIAPHRAGMATIC HERNIA OF THE LIVER 
ReEPortT OF CASE WITH SURGICAL CURE 


SAMUEL A. WoLFsoN, M.D., AND ALFRED GOLDMAN, M.D., Los ANGELES, CALIF. 


(From the Thoracic Surgical and Medical Services of the Cedars of Lebanon Hospital) 


IAPHRAGMATIC hernia is not uncommon; its classification, symptom- 


atology, diagnosis, and treatment have been sufficiently reported.> * * 4 


Hernia of the right side is unusual compared with the left; the ratio is reported 
as 12 to 1 (Bradley’) and 5 to 1 (Hedblom!). Hernia containing only a mass of 
liver is rare; thus, the liver alone was found in only 14 out of 857 cases of 
diaphragmatie hernia. 

Operation was performed with resulting cure upon a patient who had both 
herniation of a portion of the liver through the diaphragm, and strangulation of 
this liver. Detailed reports of congenital, hepatic herniation treated surgically 
are rare and we have not been able to discover even one report mentioning 
strangulation of the liver. The bizarre symptoms ascribed to this hernia and its 
strangulation have not, to our knowledge, been previously reported. 


CASE REPORT 


A 47-year-old, white housewife was seen for the first time Aug. 4, 1946, with a chief 
complaint of attacks of epigastric pain, nausea, and yomiting of six months’ duration. 


The family history revealed that the mother had died at the age of 52 


years, and the 
father at the age of 63, both of cardiae disease, but specific character undetermined. Five 
sisters died in infancy of unknown causes and three sisters are living and well. There were 
no brothers and no contact with tuberculosis. 

The past history showed diphtheria in childhood with no sequelae; there were no other 
childhood diseases. There had been no previous operations or accidents. The patient had been 
married twice and had had no pregnancies. Birth history contained no knowledge of any 
abnormalities. There was no history of chronic cough, repeated physical strain, or any other 
condition to cause increased intra-abdominal pressure, 

A review of the systems showed a ‘‘nervous breakdown’’ in 1932 with symptoms of 
anxiety, nervousness, and irritability, but without gastrointestinal manifestations, and lasting 
two months. Recovery was complete. There had been no complaints involving the head, ears, 
eyes, nose, and throat. The cardiorespiratory history revealed the knowledge of a murmur 
since infancy, but no episodes of dyspnea, cyanosis, orthopnea, hemoptysis, pneumonia, 
pleurisy, or other cardiorespiratory complaints. The gastrointestinal history, until the recent 
illness, was negative for dyspepsia, food intolerances, constipation, or hemorrhoids. The 
genitourinary history was essentially negative. Venereal disease was denied by sign, symptom, 
and name. Catamenia: 17 by 5 by 27 without dysmenorrhea and with scanty flow; last men 
strual period, July 24, 1946. She did not use tobaeco or drugs, and wine only in moderation, 
socially. Weight had been maintained at about 147 pounds with very little fluctuation. 

IlIness at time of admission: The chief complaints had begun six months previously 
with attacks occurring on an average of once a month. The attack consisted of epigastric 
pain, nausea, and vomiting. The onset of the pain was gradual over a period of about five 


minutes, after which it reached its maximum intensity, remained constant for three to eight 
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hours, was centered in a spot just beneath the xyphoid and described as ‘*squeezing,’’ 
‘‘knotty,’’ and ‘‘ball-like,’’ with ‘‘cloudlike spreading to both sides’’ but not to the back, 
to the shoulders, under the sternum, nor to the seapulae. Nausea and vomiting began when 
the pain reached maximum intensity and was frequent throughout the attack. There was no 
associated diarrhea or constipation. The attacks subsided spontaneously, but could be 
terminated by an injection of 144 gr. of morphine sulfate. She felt weak for one or two days 
following the attack but was otherwise in perfect health. She offered the information that 
at all times between attacks she had a feeling like a doorstop in the lower right chest which 


limited motion on bending forward and to the right. 








Fig. 1 Mis. 2. 

Piz. 1. Aug. 15, 1946, x-ray picture of the chest, posteroanterior view, preoperative, 
showing round mass 2 inches in diameter in the right phrenicopericardial sulcus. Note the 
appearance as a discrete tumor as well as the displaced inferior vena cava. 

Fig. 2.—Aug. 13, 1946, roentgenogram of the chest, right lateral view, preoperative, after 


barium swallow, showing the round mass just anterior to the tenth dorsal vertebra and not 
displacing the esophagus. 


During the last attack, on Aug. 4, 1946, the temperature, pulse, and respirations were 
normal, The patient was in obvious, distressing pain. The pupils were regular and reacted to 
light and accommodation, The fundi were normal. There was a scar of the left tympanum. 
Findings for the nose, mouth, and pharynx were negative. The thyroid was normal and the 
trachea was in midline. There were no abnormal cervical vessels or pulsations. The lungs 
were clear, There were no physical signs of cardiac enlargement; the sounds were of good 
quality; there was a moderately loud and rough, systolic murmur heard best in the third 
interspace just to the left of the sternum and not transmitted in any direction; there were 
no thrills palpable. The blood pressure was 140 systelie and 80 diastolic. There was mild 
percussion tenderness over the sixth dorsal vertebra. The breasts were normal. The abdomen 
Was soft and revealed no abnormalities except for mild tenderness high in the epigastrium on 
deep pressure. Pelvic and rectal examinations were essentially normal. The extremities were 
normal and there was no sweating. There were no hernias or adenopathy. The mucous mem 
branes were pink. Four hours after its onset the attack was terminated within one-half hour 


by an injection of 44 gr. morphine sulfate. 
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Diaphragmatic hernia was suspected and the patient was hospitalized for observation 
and investigation at the Cedars of Lebanon Hospital on Aug. 11, 1946. 

While undergoing investigation the patient remained asymptomatic, The physical 
examination was as just described, with the deep epigastric tenderness absent. The erythrocyte 
count, hemoglobin, white blood cell count, and differential count were normal, The red cell 
morphology and platelets were normal. The sedimentation rate was 12 mm. in 146 minutes 
(Linzenmeier—normal, 12. mm. in 120 minutes). Blood cholesterol was 240 mg. per cent. 
The icterus index was 7 units (normal, 5 to 12 units). The urine was normal and showed 
no bile. The blood Kline reaction was negative, 

Fluoroscopic examination and x-ray views of the chest (Figs. 1 and 2) showed a sharply 
defined, nonpulsating, globular mass thought to be in the posterior portion of the right 
mediastinum, just above the dome of the right diaphragm, but apparently not moving with 
respiration, although the diaphragm was thought to move freely. The mass measured about 
7 em. in diameter and had no apparent connection with mediastinal structures. Oral chole 


eystography showed a normally functioning gall bladder without stones. A barium enema was 
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Fig. 3. Diagrammatic picture of operative findings; note the constricted neck of the her- 
niated and strangulated liver at the diaphragm. 


negative. Gastrointestinal x-ray study showed the esophagus, stomach, and duodenum to be 
free of abnormalities. The spherical tumor mass in the right, lower mediastinum was seen 
separated from the cardiac portion of the stomach, which ruled out hiatus hernia. Roentgeno 
grams of the pelvis and lumbodorsal spine showed no metastatic lesions. Intravenous pyelog 
raphy demonstrated a normal urinary tract with no evidence of hypernephroma. 

The preoperative radiological diagnosis was a posterior mediastinal tumor, probably 
benign. Considered were: neurofibroma, dermoid cyst, pericardial cyst, esophageal cyst, 
tumor of diaphragm, lipoma, pleural tumors, etc. We did not think of herniated liver. 

Operation® was performed under intratracheal nitrous oxide-oxygen and curare on Aug. 
20, 1946. Incision was made along the course of the seventh rib from the sacrospinalis 
muscles to the cartilage, and the rib was subperiosteally resected. One inch of the eighth 


rib was removed anterior to the transverse process, The pleura was opened through the 


*Operation by Alfred Goldman 
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periosteal bed of the seventh rib. A globular mass bulged (Fig. 5) through the posterior, 
medial leaf of the diaphragm into the pleural cavity for a distance of 244 inches. The bulge 
was very firm and had impressed itself into the diaphragmatic surface of the right lower lobe. 
The surface of the tumor was thickened by adhesions which were continuous with the inferior 
pulmonary ligament, the right diaphragmatie erura, and the base of the right lower lobe. The 
neck of the herniating, pleural mass was constricted about 50 per cent as it traversed the 
ring of tendinous diaphragm, Posterior and medial to the mass was the defleeted inferior 
vena cava, 

There was a well-defined, vestigial, mesentery-like, transparent veil, approximately 5 
inches in length, with its superior border attached to the visceral pleura in an are beginning 
laterally about 4 inches above the diaphragm at the posterior axillary line and extending 
medially to attach on a broad base on the diaphragm and continuing around the mass to the 
inferior vena cava. This veil was incised in order to approach the tumor. When the mass was 
separated from adherent lung and diaphragm, the bulge was found to be covered by thinned 
out tendinous diaphragm and Glisson’s capsule. The tendinous, constricting defect in the 
diaphragm produced a broad, pedicle-like appearance to the herniated, strangulated liver, This 


tense mass was biopsied, and frozen section showed it to be normal liver. 





Fig. 4.—Feb. 4, 1947, x-ray view of the chest six months after surgical repair of the 
strangulated diaphragmatic hernia of the liver Note the removal of the seventh rib, the high 
diaphragm due to phrenic nerve crush, and the absence of any tumor mass. The patient has 
been free from “attacks” since operation. 


The tendinous, diaphragmatic constriction was incised in order to reduce the strangu 
lated liver and allow it to drop below the diaphragm. At this time the subdiaphragmatic 
Space was explored and no other pathology was found. A few minutes later, what had been 
a two-inch sphere had now shrunken to almost the configuration of normal dome of the liver, 
as though it had been accommodated into the liver itself. The diaphragmatic hernia was 
repaired with mattress sutures of doubled No. 30 cotton, The phrenic nerve was crushed two 
inches above the diaphragm. The wound was closed without drainage in layers with interrupted 
No. 60 cotton sutures throughout. Bronchoscopie aspiration was performed at the end of the 


operation, During the operation the patient received 500 ¢.c. of whole blood. 
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The postoperative course was uneventful; she was ambulatory on the second day, the 
wound healed per primam, and she did not require thoracentesis. On the eighth postoperative 
day she was discharged home. Normal activities were resumed in eight weeks. The ‘* door 
stop’’ feeling disappeared at once and there have been no attacks of pain for fourteen months. 
Fluoroscopy still showed an elevated, fixed diaphragm after fourteen months. The six-month 


follow-up x-ray view of the chest is shown in Fig. 4. 


COMMENT 


Our search of the literature failed to reveal any case of herniation of the 
liver which was strangulated, presented the symptoms of epigastric pain, nausea, 
and vomiting, and was operated upon. Lillienthal’s case, reported in 1931,° 
was the only case which closely resembled ours. His patient was a female of 
unstated age, but probably of middle age, who complained of a heaviness in the 
chest with shght difficulty in breathing and a slight cough, but with no gastro- 
intestinal complaints. She was known to have had a ‘‘tumor’’ of the chest for 
sixteen years. The x-ray views showed a large, rounded mass occupying the 
lower half of the right side of the chest which was thought to be a dermoid eyst 
of the mediastinum, At operation there was a globular mass covered by the 
thin, tough membrane of attenuated diaphragm. The right lobe of liver was 
smaller than normal, like a ball, and had a distinct neck as it bulged into a weak 
area in the diaphragm. However, strangulation was not mentioned. The dia- 
phragm was paralyzed by erushing the phrenie nerve, and repair consisted of an 
imbrieated closure of the diaphragmatic incision over the mass. This incision 
had been made in order to explore the subdiaphragmatie space. Reproductions 
of the pre- and postoperative x-ray pictures showed that the upper limit of the 
diaphragmatic hernia was one interspace lower following operation. This case 
differs from ours in not having a constriction at the neck necessitating incision 
in order to reduce the strangulation. This tumor was larger, and consisted of all 
of a shrunken right lobe of liver instead of a part of a normal-sized, right lobe 
as In our ease. 

In 1908, Elder and Postlethwaite* reported a post-mortem examination of a 
57-year-old man, in which there was a large tumor in the chest consisting of 
liver and gall bladder covered by diaphragmatic pleura. The base of the tumor 
was found resting on liver beneath it and its edges attached to the remaining 
diaphragm all around it; but no mention was made of strangulation. 

In 1910, Keith® reported two cases of diaphragmatie hernia discovered at 
postmortem examination. One was an infant, aged 4 months, and the other a 
child, but these were not fully deseribed. Their origin was attributed to ab- 
normal liver development within the septum transversum of the embryo. 

In 1938, Harrington and Kirklin® reviewed 131 cases of diaphragmatic 
hernia and stated, ‘‘In the rare eases of hernia through the right arch of the 
diaphragm a portion of the liver projects through the breeeh and is likely mis- 
taken for a neoplasm.’’ Harrington* also reported upon 304 patients with 
diaphragmatic hernia in whom operation was performed. Only one hernia 
oceurred on the right side and contained liver, stomach, duodenum, small bowel, 


and the head of the pancreas. 
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In 1943, Bradley and Greiner’ reported the case of an infant who at the age 
of 7 weeks was found to have a mass in the right chest. The infant died of 
pneumonia at the age of 5144 months before the operation could be performed. 
The autopsy showed the right lobe of the liver and the gall bladder to be in the 
right ehest at the height of the second rib anteriorly, and covered by thin, 
fibrous membrane which was a defective portion of the diaphragm forming a 
hernial sae. In addition, there was rudimentary development of the right lung 
which was offered as evidence that the herniation occurred before birth. 

In 1945, Wagner® reported a case in which normal liver, the size of a hen’s 
eve, herniated through the right cardiophrenie angle of the diaphragm. At 
operation the constricting groove was split, the hernia reduced, and phrenicotomy 
was done. Palpitation was the principal, early symptom, but pain developed 
later. Neither specifie attacks of nausea and vomiting nor presence of strangula- 
tion were mentioned. 

None of the reports mentioned a congenital veil. However, it was sue- 
eested from Haeberlin’s' 


case that the veil is an anomaly of the diaphragm. 
His was a ease of a 4-week-old male who died from stenosis of the cardia of the 
stomach and bronchopneumonia. At post-mortem examination the right pleural 
cavity was found divided by a membrane extending from the base of the sixth 
rib forward in an are to the angle of the inferior vena cava and pericardium 
where it joined with the diaphragm. The base was transparent but the free 
margin contained striated muscle and a small nerve and blood vessel. 

In the cases just reviewed the symptoms were those of pressure sensations, 
substernal pain, tachyeardia, and dyspnea. The symptomatology in our ease 
was singularly significant and expressive and was offered spontaneously by the 


‘ 


patient. The descriptive terms of ‘‘squeezing,’’ ‘‘ball-like,’’ and ‘‘knotty’’ 
with ‘‘eloudlike spreading’’ from a central point beneath the xyphoid, ‘‘tense 
obstruction’’ and ‘‘door stop feeling’? on bending forward and to the right 
created a distinet clinieal impression of a diaphragmatic hernia. However, when 
the roentgenograms were reviewed the mass was considered to be a thoracic 
neoplasm. As in Lillienthal’s® and Wagner’s® cases, the findings at surgery 
came as a complete surprise. 

Hedblom? stated that among the cases of congenital diaphragmatic hernia 
there is frequently associated some other anomaly of development such as cleft 
palate, harelip, patent ductus arteriosus, or foramen ovale. We believe our 
patient had a patent foramen ovale. 

In retrospect, like Lillienthal, we pondered the value of pneumoperitoneum 
and pneumothorax as diagnostie aids. It is probable that pneumothorax would 
have been of no value. Pneumoperitoneum might have offered additional in- 
formation; and should we ever suspect a diaphragmatic hernia of the liver we 
will try it. We feel it should be tried in every suspected case, because a break 
in the subdiaphragmatie air mass would probably be roentgenologically demon- 
strable, thus indicating that the supradiaphragmatic mass is attached to the liver 

Since the symptoms presented by our patient were not found in the cases 
reported it might be questioned that our patient’s symptoms were caused by the 
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herniated liver. We suspect that the absence of these symptoms in the cases 
previously reported can be ascribed to the absence of strangulation of the liver. 
Therefore, we feel that the attacks of pain, nausea, and vomiting were related to 
the strangulation. The absence of any abnormalities in the x-ray examinations 
of the esophagus, stomach, small and large bowel, biliary tract, and genito- 
urinary tract, together with the disappearance of symptoms following opera- 
tive reduction of the strangulated liver, lends credence to the idea that the syn- 
drome described was in fact related not so much to the constantly present hernia 
of the liver but rather to its periodie strangulation. 

The conception that this type of hernia is congenital indicates that the 
herniation of the liver was present sinee birth, but it is probable that the 
strangulation first oceurred with the onset of the attacks six months before 
operation. The associated pleural veil, obviously a congenital malformation, as 
well as the atrial, septal defect in the heart are further evidence for the con- 


genital origin of this hernia of the liver. 
SUMMARY AND CONCLUSIONS 


A ease of congenital, strangulated, diaphragmatic hernia of the liver with 
surgical cure is reported. This case included a unique symptomatology of 
attacks of nausea, vomiting, and epigastrie pain deseribed as **cloud like’’ with 
radiation to both lower, lateral thoracie areas. .A ‘‘doorstop’’ feeling on bend- 
ing forward was a prominent feature of the symptomatology. These symptoms 
probably have a eausal relationship to the strangulation of the herniated liver ; 
and with the surgical reduction of the hernia the patient experienced a complete 
and lasting cure. When a mass is radiologically demonstrated in the pericardio- 
diaphragmatic suleus, herniation of the liver should be considered as well as the 
more common lesions. If abdominal symptoms of the type deseribed herein are 
present, it is reasonable to suspect strangulation of the herniated liver, and 


exploratory thoracotomy should be advised. 
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LIPOMA OF THE THENAR 


WituiAM M. ALpREeDGE, M.D., AND BELA Hauprrsr, M.D. 
OKLAHOMA CITY, OKLA. 


(From the De partme nt of Surge ry and the Departme nt of Pathology, The University of 
Oklahoma School of Medicine) 


HE distribution of adipose tissue is widespread, vet in some locations neo- 
plasms composed of adipose tissue alone, lipomas, rarely occur. One of these 
sites is the palm of the hand. Not counting lipomas arising in tendon sheaths of 
fingers, only about ten lipomas of the palm have been reported to date (Straus,' 
Valdoni,? Pollosson, Francon, and Pizzera,’ Mason,* and Bunnell’). Few of 
these growths were recognized as lipomas before operative removal. The case 


herein reported is believed to be the first lipoma of the palm recorded in a Negro. 


REPORT OF CASE 


CG, R., a 40-year-old Negro woman, was admitted to the University of Oklahoma Hos 
pitals, March 25, 1947, with the complaint of a painless swelling of the left hand, first noted 
in February, 1944. The swelling was located between the thumb and the index finger and 


increased gradually to its present size causing progressive limitation of opposition between 


> 


the thumb and fingers, 





Fig. 1.—Roentgenogram of the left hand disclosing a globular soft tissue mass between 
the first and second metacarpal bones with a lesser density than the surrounding soft tissue, 
thought to be a lipoma. 


At the time of admission the patient appeared to be in good health. The only positive 
finding was a ballotable soft mass between the left thumb and index finger, limited to the 
thenar area and elevated 2.5 em, above the palmar and 1.5 em. over the dorsal surfaces. The 
skin over the mass was smooth, somewhat stretched, movable, and not tender or painful. The 
mass did not transmit light. The thumb and index finger could not be apposed, Roentgen 
ographic examination disclosed a globular soft tissue mass between the first and second meta 
carpal bones with a lesser density than the surrounding soft tissues, The mass was thought 


to be a lipoma (Fig. 1). 
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Under regional nerve block anesthesia with procaine (2 per cent) and atter application 
of a pneumatic tourniquet over the arm, an incision 9 em, long was made along the thenar 
erease. The skin with the fascia was reflected radially, The thenar museles were incised 
parallel to their fibers exposing a globular, encapsulated, vellow mass, apparently composed 
of adipose tissue. After freeing of the palmar portion and separation from its attachment 
to the tendon sheath of the flexor pollicis longus, pressure on the dorsal extension of the 
mass delivered it into the wound. Following removal of the tourniquet, bleeding was slight. 
After hemostasis the wound was closed in layers and a pressure bandage applied. Healing 
of the wound was uneventful. When the patient was last seen, Aug. 31, 1947, the thenar 


areas were symmetrical and there was no impairment of the function of the thumb and fingers, 
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Fig. 2.—Lipoma of the thenar; the growth is composed entirely of various-sized lobules of 
adipose tissue. 


The specimen consisted of a slightly lobulated globular mass of adipose tissue 7 by D 
by 3 em. and weighing 50 Gm, (Fig. 2). <A delicate transparent capsule surrounded the mass. 
The rounded elevations on the surface measured 1 to 4 cm. in diameter. The cut surfaces 
had the appearance of straw yellow adipose tissue. Microscopie preparations from various 
parts of the mass stained with hematoxylin and eosin disclosed various-sized lobules of adipose 
tissue cells with delicate connective tissue septa containing blood vessels. A capsulelike con 


densation of the fibrous connective tissue could be made out at the periphery of the growth. 


SUMMARY 
A lipoma of the thenar in a 40-vear-old Negro woman is reported. This ap- 
parently is the eleventh lipoma of the palm and the first such growth recorded 
in a Negro. 
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THE DILUTE PENTOTHAL DRIP INFUSION 


BARNETT A. GREENE, M.D., AND JOHN W. Pi_uion, M.D. 
BROOKLYN, N. Y. 


(From the Departments of Anesthesiology, Adelphi, Brooklyn Women’s and 
Unity Hospitals) 


kK AND our associates have been administering pentothal sodium in very 
W aint solution as a drip infusion during the past two years in over 5000 
cases. It has proved to be so widely and variously useful that we believe it de- 
serves greater popularity. 

Solkow and Clements! in 1942 were the first to report the drip infusion of 
1:200 and 1:100 solutions of pentothal for complete intravenous anesthesia. 
L.enowitz, Lipson, and Stevens,’ in 1944, described the infusion of 1:1000 and 
1:500 Pentothal sodium for sedation and narcosis. Their excellent experience 
with high dilutions in 512 patients undergoing surgery under spinal, regional, 
and local anesthesia provided a physically easier and clinically safer method 
for the greater application of the virtues of the more concentrated solutions of 
pentothal sodium recommended as an adjuvant to regional anesthesia by earlier 
authors.* *° Stevens® used various dilutions of Pentothal sodium, 1:250 for 
complete anesthesia, 1:500 and 1:1000 for sedation or hypnosis in good-risk 
patients, and basal anesthesia in poor risks. He confirmed the facts of safety, 
sterility, and the persistence of poteney of these solutions in bulk kept for five 
days or more. The ‘‘dilute pentothal drip’’ was then such an innovation that 
Adams,‘ in his extensive review ot the literature published in 1944, did not refer 
to the use of such a dilution. 

TECH NIQUE 

The standard solution always on hand is 1:1000. The choice of the con- 
centration of Pentothal sodium, varying from 1:2000 to 1:250, must be guided 
hy several factors: (a) the depth of sedation, narcosis, or anesthesia desired, 
) the ‘‘anesthetie resistanece’’ and the effect of premedication, (c) the total 
volume of fluid considered optimum, (d) the size of the needle and the desirable 
rate of flow of the infusion. As a rule, the needle is 20 gauge, the concentration 
is 1:1000, and the total volume infused for sedation is 200 to 400 ¢.c., for basal 
anesthesia 300 to 1000 ¢.c. 

kor a short complete anesthesia with pentothal we still prefer the inter- 
mittent injection of 2.5 per cent. lor complete anesthesia with pentothal for 
a long period of time, when the intermittent method might be inconvenient and 
tiresome, we now prefer the drip method, with 1:250 to 1:2000 pentothal, to the 
intermittent injection of the 2.5 per cent concentration after the first hour when 
the patient has settled down to requiring only small amounts per hour. The 
earlier experience of the senior author with the use of Pentothal sodium in spe- 
cial cases* and for prolonged surgery’ enables us to appreciate more clearly the 
convenience, continuity, and careful control provided by the ‘‘dilute pento- 
thal drip.”’ 
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Pentothal is dissolved usually in five per cent elucose in saline solution. 
or the eclamptic, cardiac, or other disease states in which saline solution 1s 
contraindicated, the solvent is 5 to 10 per cent glucose in distilled water. 


INDICATIONS AND ADVANTAGES 


1. As Sedative or Hypnotic in Spinal Anesthesia——The most frequent in- 
dication for 1:1000 Pentothal sodium solution is sedation and light hypnosis 
during spinal anesthesia. Whereas we and practically all of our surgeons pre- 
fer and use spinal anesthesia in the great majority of operations below the dia- 
phragm, most patients desire to be asleep during the operation. Pentothal, 
D0 to 200 ¢«e. of 1:1000 solution produces a dozing or lightly sleeping patient 
within 5 to 15 minutes, depending on the preoperative effect of the usual pre- 
medication. Drowsiness by properly timed and chosen premedication is fre- 
quently not attained because of special circumstances, for example, a delay in 
the operating room schedules, insufficient time before emergency operation, 
individual differences in response, personal preferences of a surgeon, ete. In 
the past, intravenous morphine sulfate, with or without scopolamine hydro- 
bromide, was used to correct these inadequacies in premedication. With 1:1000 
Pentothal sodium one can obtain a calm, quiet, dozing patient more precisely 
and reliably. After the loss of the evelash reflex, the rate of flow is slowed to 
maintain sleep in deep first stage anesthesia. The patient avoids unpleasant 
memories and is indifferent to the discomforts of the operating table, for ex- 
ample, the pressure of the shoulder guards in deep Trendelenbure position, and 
the prolonged immobility of arms and head during lengthy operations. The ae- 
curate control of certain sleep has enabled us to increase our service to the sur- 
geons by using spinal anesthesia in a greater percentage of cases. The private 
patient who used to refuse spinal anesthesia now accepts it willingly, if prom- 
ised a pleasant induction of sleep. The **dilute pentothal drip’’ enables one to 
produce sleep, if necessary, for lumbar puncture without the assistance of an 
other anesthetist and without fear of the respiratory obstruetion and depres- 
sion possible with 2.5 per cent Pentothal sodium administered to a patient in 
the lateral position for lumbar puncture. The surgeon who, for one reason or 
another, used to prefer his patient to be asleep during operation is pleased to 
secure the incomparable advantages of spinal anesthesia without the disad- 
vantages of inhalation anesthesia. The infusion of pentothal has the following 
advantages over inhalation anesthesia as a supplement to spinal anesthesia: 
(1) it avoids the mask, which frightens some patients, gives others the erroneous 
impression that the spinal has failed, and creates dead space retention of carbon 
dioxide with its attendant interference with the ‘‘quiet abdomen’ of spinal 


anesthesia by deep breathing; (2 


) it Is practically never associated with nausea 
or vomiting during induction into or recovery from sleep in contrast to the 
inhalational agents; (8) it is more economical; (4) it does not demand an an- 
esthetic machine, thereby freeing the latter for other cases. 

It is the agent par excellence to supplement spinal anesthesia whieh is un- 
avoidably complicated, at times, by painful traction reflexes mediated by vagal 


and phrenic pathways. Pulling on the eall bladder, liver, stomach, esophagus. 
i } 
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or diaphragm is often accompanied by retching or vomiting, making the patient 
miserable and the surgery more difficult, if not impossible. The situation can be 
remedied promptly and reliably by 100 to 300 e.e. of 1:1000 pentothal; the 
patient and the surgieal field become quiet, often before the patient goes to sleep. 

The dilute pentothal infusion lends itself to avoiding overdosage with gen- 
eral anesthesia when the latter is utilized as a supplement to spinal or regional 
analgesia. It is the rule to see the patient reacting vigorously in the operating 
room even after three hours of sleep with very dilute pentothal solutions. 

2. As a Basal Anesthetic.—The *‘dilute drip’’ is a more precise method of 
producing a minimal level of general anesthesia with or without supplementary 
agents. In this way one can more safely give the small, fractionally admin- 
istered doses of 0.1 to 0.8 Gm. of Pentothal sodium needed, for example, in 
borderline shock or during the unpleasant moments of cesarean section or pin- 
ning of the hip under local anesthesia. 

3. As an “‘Anti-thyrotoric’’ Agent.—All of our hyperthyroid patients'® 
except ‘‘burnt out’? ones (who are very susceptible to any depressant agent) 
are carried through operation with basal anesthesia produced by an infusion of 
1:1000 Pentothal sodium started either in the operating room or, occasionally, 
in the patient’s room to conceal the impending operation. Unlike tribrometh- 
anol, dilute pentothal does not produce respiratory or circulatory depression ; 
hetter than tribromethanol, it antidotes thyrotoxie effects on metabolism and 
circulation. The value of Pentothal sodium for the antagonism of thyroid 
toxicity during operation may be continued after operation when a thyroid 
storm is considered to be a likely sequel. Hudon’s experience in 600 cases"! 
with Pentothal in surgery for hyperthyroidism has shown its ‘‘anti-thyrotoxie”’ 
value. With pentothal basal anesthesia a postoperative thyroid storm has 
never occurred in our experience. In the few cases of severe hyperthyroidism 
which were not, for reasons beyond our control, anesthetized with Pentothal 
sodium, we have secured, with a dilute pentothal infusion, excellent control of 
thyroid toxicity after operation. The postoperative sleep, accurately and 
quickly regulated at a light level with active throat reflexes, is better obtained 
with 1:1000 pentothal than with the traditional but improperly indicated post- 
operative morphine. Hudon, using 2.5 per cent pentothal as the complete and 
sole anesthetic agent, encountered respiratory depression in several cases. Dilute 
pentothal has made it easy to avoid this undesirable state. 

4. As Depressant of Excessive Sympathetic Nervous System Activity.—The 
apprehension and excited sensitivity of some patients during regional anesthesia 
are, at times, engendered by an excessive use of, or reaction to, the epinephrine 
injected with the anesthetic drug. Barbiturates are excellent antagonists for 
generalized sympathetic nervous overactivity. Pentothal is one of the most 
controllable of all barbiturates, especially in a very dilute solution. Therefore, 
we regard the ‘‘dilute pentothal drip’’ as the indicated means of solving an un- 
pleasant situation created by a fearful and anxious patient complaining of 
every touch, restless, jittery, and twitching during an otherwise satis- 
factory regional block. Another indication for the use of the special ability of 
pentothal to depress excessive sympathetic stimulation is to induce general 
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anesthesia in the patient whose sympathetic nervous activity is at a peak as a 
result of painful surgery with an inadequate cocaine surtace anesthesia and 
ephedrine stimulation in the presence of an unsuccessful or waning spinal 
anesthesia. Under these and similar circumstances evelopropane might be 
dangerous because of cardiac hyperirritability and nitrous oxide or ethylene too 
weak to overcome without severe anoxia the greatly increased metabolic level. 

The **dilute pentothal drip’’ is the safest and most practicable means of 
combating the transient hypertension and severe headache occasionally seen 
as an excessive response to the vasopressor drugs, neosynephrine or ephedrine, 
especially with posterior pituitary extract during spinal anesthesia. 

». In Cardiac Patients.—The ** dilute pentothal drip”’ is a precise and very 
convenient method for the induction of general anesthesia in cardiac patients 
when premedication has failed to produce the needed degree of sedation for safe 
induction with the inhalational agents. The dilute pentothal drip is without 
effect on the heart and peripheral circulatory mechanism, and avoids the dis- 
advantages of evelopropane effects on ecardiae irritability, of anoxia with 
nitrous oxide or ethylene, and of prolonged excitement with ether. For special 


'S procaine hydrochloride may 


protection against undue cardiac irritability,'* 
be added to the pentothal infusion, as suggested by Kraft.'* Thus, procaine 
1:1000 and pentothal 1:1000 may be mixed and administered in the same solu- 
tion. Precipitation does not take place between the two drugs in 1:1000 con- 
centrations. The ‘‘dilute pentothal drip” is particularly useful as a vehicle 
for intravenous procaine. The safety of intravenous procaine, primarily de- 
pendent on high dilution and slow administration, is enhanced by the pento- 
thal hypnosis. The pentothal may be discontinued after induction in favor of 
ether, the agent of choice for maintenance of anesthesia in cardiac patients, or 
the pentothal may be neatly combined with safe concentrations of nitrous oxide 
or ethylene and oxygen, with curare if necessary for relaxation. Curare solu- 
tions may be injected directly into the tubing containing dilute pentothal with 
negligible precipitation and without any noticeable decrease of curare effect. 

6. As a Means of Administering Pentothal Outside of the Operating Room. 
The acknowledged superiority of pentothal for the control of convulsions has 
been safely and readily adapted, by means of the dilute infusion, to five cases of 
eclampsia before, during, and after cesarean section. Similarly, we have easily 
controlled convulsions arising from cerebral damage by anoxia as a result of 
circulatory failure during spinal anesthesia. 

The ‘‘dilute pentothal drip’’ is the only safe and practicable way of ad- 
ministering pentothal for a prolonged period of time in the patient’s room. By 
alternating two connected infusion solutions, one of dilute pentothal and the 
other without pentothal, sleep or sedation has been nicely continued for many 
hours on the ward. Of course this form of hypnosis or sedation is utilized only 
for serious or special conditions, when the patient is under continuous, intelli- 
vent, and instructed medical and nursing supervision. 


CONTRAINDICATIONS AND PRECAUTIONS 


Dilute pentothal is not an analgesic; it is not an efficient substitute for 


poor regional or spinal analgesia. It should not be used to stop nausea or vom- 
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iting resulting from a fall of blood pressure; for this the choice is intravenous 
ephedrine or restoration of blood volume, depending on the cause. Pentothal 
is not emploved when hypoxia of any origin is the reason for a complication. 
Even a small volume of 1:1000 Pentothal sodium has caused apnea during high 
spinal anesthesia in a good-risk patient. The high dilution does not eliminate 
the precautions associated with the proper use of intravenous anesthesia.'” 

Dilute pentothal for basal anesthesia requires the same preoperative at- 
tention to adequate premedication with atropine as has been found desirable 
with 2.5 per cent pentothal if one is to avoid excessive bronchial secretion, 
larvngospasm, and hiccups. 

The first postoperative dose of morphine should be one-third to one-half 
less than usual for the patient who has received a dilute pentothal solution. 
Even the administration of 0.8 to 0.5 Gm. Pentothal sodium during one to two 
hours leaves a postoperative sedative effect as shown by an increased suscepti- 


bility to respiratory depression by morphine and a decreased tendeney to vomit. 


SUMMARY AND CONCLUSIONS 


The ‘‘dilute pentothal drip’’ infusion is a handy, adaptable, precise, and 
economical method of utilizing the special qualities of Pentothal sodium. be- 
fore, during, and after operation. The valuable characteristics which are made 
more evidently and widely useful by the highly dilute solution of Pentothal 
sodium are (1) sedative and hypnotic, (2) basal anesthetic, (3) anticonvulsant, 
(4) antiemetic, (5) antithyrotoxic, and (6) depressant of excessive svmpathetic 
stimulation. 
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A NEW LAMINECTOMY RETRACTOR 


ApRIAN F.. Reep, M.D., Pu.D..* ann Homer D. Kiros, M.D., PH.D.4 
New ORLEANS, La. 


A LAMINECTOMY retractor, to be satisfactory, must be constructed so that 
it can be easily and quickly inserted and stable enough to resist the strong 
pull of the paravertebral muscles when they have been displaced laterally. A 
retractor has been devised which meets these requirements. The simplicity of 
its design is the result of improvement or elimination of several cumbersome 
features of earlier models which we made. 

The instrument consists essentially of two sets of parts: the retractor blades 
and a rectangular frame to hold and to spread them. The frame (Fig. 1) is 
made of two parallel square brass bars; one of these has two round solid rods 
screwed into it and the other is fitted with two tubes which serve for reception 
of the round rods. The rods fit into the tubes just loosely enough to permit easy 
extension of the frame. The tubes are tightly fitted through holes in one of the 
square bars and soldered in place. 

The locking device (Fig. 1) is made of two short pieces of slightly curved 
spring steel. Drilled through each spring is a hole with a diameter slightly 
larger than that of the solid rod, the spring being attached with two serews on 
the outside of the bar bearing the tubes. This lock allows the rods to be pulled 
through as the frame is spread open but rigidly resists closure of the frame unless 
pressure is applied with the fingers on the free ends of the springs. This lock 
has proved to be efficient and has the advantage of being easily released. 

There are three sets of retractor blades differing only in length. The one 
to be used is determined by the thickness of the tissues to be retracted. The 
individual retractor blade is curved to fit snugly against the paravertebral mus- 
eles and skin (Fig. 2). The distal end is bent at right angles and serrated with 
the teeth beveled to a sharp edge laterally to anchor the blade against the tissues 
to be retracted. Each retractor blade has a thick, tapered, headed pin passed 
through it and soldered for inereased rigidity. Each of the bars of the retractor 
frame has five holes reamed with a No. 6 taper bit. This arrangement allows 
the individual blades to be easily placed directly opposite the vertebral laminas 
or intervertebral ligaments which are to be approached surgically. The frame is 
then placed over’ the blades and the tapered pins are guided into the closest 
holes. Shght pressure on the frame then locks the blades in place. One of the 
greatest advantages of this instrument is its adaptability for insertion of the 
blades where retraction is most needed. 

The dimensions and shape of the components of the retractor are accurately 
indicated in Fig. 1. Our instrument was made of brass because of the ease with 

Received for publication, Jan. 16, 1948. 

*Department of Anatomy, Tulane University, School of Medicine. 


_ +Departments of Anatomy and Surgery, Tulane University, School of Medicine and the 
section on Neurosurgery, Ochsner Clinic. 


S60 

















S61 


NEW LAMINECTOMY RETRACTOR 


AND KIRGIS: 


REED 


Sid 
00 
ae * im 
— |—- 9” »TE/E aye 
. -- aw)* no. te /S 
a eae J } Cz py Obs. 
} ; 
4 
eZ 

















FOINFIG IN/WIOT 


= el 
te 91/1 = mo . 








p 





SULYIOT 


pure 


“— PRT 








YVG NI S310H G3 
HWWV3Y Lid OL Y3dvL 


al 


F 
Pea, ght 
’ 


LUBA 


lOJORA 








4id dadvi 
99 HLIM WW3Y 





} 


| 


jo 


sytt WC] 


i 























S62 SURGERY 


which that metal can be machined. A skilled machinist could make a lighter and 
stronger one of stainless steel. 

The retractor functions equally well for unilateral or bilateral laminectomy. 
If a hemilaminectomy is to be performed, only one blade is placed on the op- 
posite side. The lumbodorsal fascia of that side is separated from its attach- 
ment by an incision just lone enough to slip a single blade past it to occupy a 
position comparable to that of blades on the side of the operator. Thus, the 
instrument is anchored as firmly as if laminas were being exposed bilaterally 
and the tissues of the opposite side are subjected to a minimum of trauma. On 
the side of the operation retractor blades are placed directly opposite the laminas 
or ligamenta flava in question; this assures maximal retraction at the most 
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Fig. 2 Retractor in place for a hemilaminectomy. Inset shows blades in position before 


the retractor frame is placed over them. 
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desired points. A blade of such length that it will pass laterally along the trans- 
verse process and at the same time allow the frame of the retractor to fit firmly 
against the skin is used. Retractor frames shaped to fit more accurately the 
lordotic curve of the lumbar and cervical regions and the kvyphotie curve of the 
thoracic region have been designed. The position of the blades at right angles 
to the long axis of the muscles to be held aside provides satisfactory retraction 
with separation of the lumbodorsal fascia and adjacent muscles from their at- 
tachments for a relatively short distance, so that operative trauma is further 
minimized. The fact that one or several blades may be used on each side also 
permits exposure of the area without undue disturbance of overlying tissues. 
The number of blades used on one side (one to five) is determined by the size 
of the area to be exposed, 

This instrument has proved to function satisfactorily. The simplicity of its 


design and action assures a minimum of difficulty in its use. 














Case Reports 


APOPLENXY OF THE GALL BLADDER 
FREDERICK CHRISTOPHER, M.D..* ANp JoHn L. SaAvacE, M.D.,t Evanston, Itt. 


Hit purpose of this communication is to report an extremely rare condition, 

in which there was a large hemorrhage into the nonealculous gall bladder of 
a patient with essential hypertension. A search of the literature has failed to 
disclose an identical case. 

‘*Hemocholeeyst’’ is the term applied by Fiessinger’ to massive, non- 
traumatic gall bladder hemorrhage. We have employed the term ‘‘apoplexy of 
the gall bladder’? in the case herewith presented as there was hypertension and 
absence of gallstones. 

It is thought likely that slight bleeding may occur frequently in diseased 
gall bladders. Hudson and Johnson? found blood in the stools in 13 per cent of 
100 consecutive cases of cholelithiasis in which operation was required and in 
8 per cent of 100 cases of choleeystitis without cholelithiasis, .\ massive hemor- 
rhage, in the belief of most early writers, is due to infection. However, a large 


hemorrhage may also be due to trauma,” * ° a tumor, rupture of an aneurysm of 


the cystic artery,’ or some other intrinsic pathologie changes in the blood 
vessels.’ Hudson and Johnson found that sclerotic changes were present in 
their 4 cases and considered these significant, with mechanieal irritation from 
stones being of secondary importance. Fiessinger stated that ‘‘the causes of 
the hemorrhage are processes, either toxic or irritative, which are capable of 
producing superficial or deep vascular ruptures.’ 

A large hemorrhage may remain localized to the gall bladder, it may diffuse 
through the bile ducts into the bowel causing melena or hematemesis, or it may 
produce sufficient pressure within the gall bladder to rupture the viseus and 
permit free bleeding into the peritoneal] cavity. 


If traumatic cases are excluded, massive hemorrhage from the gall bladder 


is almost always associated with cholelithiasis. On reviewing the literature, 28 
such eases were found to have been reported. However, massive hemorrhage 
from a nonealeulous gall bladder is very rare. In addition to the case herewith 
presented, only two other cases have been reported, one by Sehnyder*® concern- 
ing a man aged 72 years, and one by Fiessinger concerning a boy aged 4! 
years. 

Hypertension has been noted in only one other ease of massive hemorrhage, 
that of Hudson and Johnson, the blood pressure being 186/104, but in their 
ease cholelithiasis was present. 
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REPORT OF CASF 


Mrs. A. M., a 46-year-old housewife, was admitted to Evanston Hospital in January, 
1946, for observation and treatment of essential hypertension of two years’ duration. The 
systolic blood pressure slowly dropped from 280 to 170, with the diastolic pressure remaining 
around 120. No symptoms of eall bladder disease were noted. 

The second admission was on Oct. 3, 1946. She had awakened at 3 o’clock that morn 
ing feeling as well as usual, but one hour later had reawakened with a sudden exeruciating 
pain in the epigastrium., A physician gave her 14 er. of Pantopon, with only slight relief, and 
she was transferred to the hospital. The temperature was 98° F., the pulse 106, and the 
respiratory rate 22. The white blood cell count was 21,500, and the urine showed 1 plus 
albumin and a few white and red cells. The left heart border was 11 em. from the midsternal 
line, and the blood pressure was 280/160. Examination of the abdomen revealed tenderness 
and almost boardlike rigidity in the right upper quadrant and to a slightly lesser extent in 
the left upper and right lower quadrants. The preoperative diagnosis was perforated peptic 
ulcer. Operation revealed an enormously distended, turgid, almost blue-black gall bladder. 
There was also some ecchymosis under the peritoneum surrounding the common bile duct and 
adjacent structures, and a small amount of blood-tinged fluid was found in the peritoneal 
cavity. Cholecystectomy was performed. The patient was discharged from the hospital eight 
days later, after an uneventful postoperative course. 


call bladder was 


On gross examination in the pathology laboratory, the lumen of the 
observed to be filled with blood, and no calculi. were found. The mucosa was markedly 
hyperemic and showed marked cholesterosis. Small hemorrhages were seattered throughout 


) 


the wall, but in an area 3.5 by 2 em. near the base of the fundus the wall was thickened, and 
there was gross hemorrhage with a mucosal tear measuring 1.2 by 1.5 em. No aneurysm of 
the cystic artery was demonstrated, and no evidence of infaretion was seen. Microscopically, 
congestion and hemorrhage into the wall and the lumen were obvious. Seattered areas of 


chronic cellular infiltration and some fibrosis of the wall were noted. 


On Novy. 20, 1946, forty days after the patient’s last discharge from the hospital, she 
Was readmitted because of severe frontal and occipital headaches, diplopia, and palpitation. 
The blood pressure on admission was 258/168 and rose to 500/180 in spite of absolute bed 
rest and the administration of bromides and Nitranitol. On December 12, she became con 
fused and finally stuporous and died on December 25, five weeks after admission and in the 
fourth year of the essential hypertension. The most significant findings on post-mortem 
examination were generalized arteriosclerosis including the brain, arteriosclerotic kidneys with 
urteriolosclerosis and small multiple infarcts in the brain. 

Comparison of the autopsy findings in the small caliber vessels of the kidneys, myo 
cardium, and brain with those in the vessels of the surgically removed gall bladder were of 
interest. In the gall bladder the prearteriolar and arteriolar changes were those of collagenous 
intimal thickening, with many small areas of hyalin in the subintimal region. No thrombo 


necrosis Was seen. Most vessels so involved had lumina which were stenosed almost to the 


point of occlusion. Larger vessels were not as stenotic, although the internal elastie pro 
liferation and other arteriosclerotic effects were prominent. Changes in the renal, myo 
cardial, and cerebral vessels of small caliber showed lesions corresponding to those described 
in the gall bladder except that hyalinization was more pronounced. Tissues from the other 
organs showed a comparable effect and were compatible with a diagnosis of essential hyper 
tension. 


CONCLUSION 

A case of essential hypertension iS reported in which there was a massive 
hemorrhage into a nonealeulous gall bladder. 
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PERFORATION OF THE SIGMOLD FOLLOWING ENEMA 


Russe. B. Grant, M.D., HACKENSACK, N. J. AND S. DOUGLAS Murray, M.D. 
ARLINGTON, N. JJ. 


(From the De partment of Surgery, Hackensacl Hospital, Hackensack, N. J.) 


EREORATION of the colon has been reported in the literature many times 

and has received detailed attention in the textbooks of surgery. Among the 
etiologic agents and factors indited in this pathology are compressed air,’ 
enema nozzles, foreign bodies inserted into the rectum or taken by mouth, procto- 
scopes, sigmoidoscopes, bullets and other projectile objects, intestinal obstrue- 
tion usually in the distal part of the large bowel where the peristalti¢ movements 
may increase the intraluminal gas pressure to such an extent as to cause a rup- 
ture, and blows and other injuries to the abdominal wall. Other conditions 
which have been mentioned inelude diverticula, polyps, malignant tumors, and 
inflammatory lesions such as typhoid fever, amoebiasis, perisigmoiditis, and 
ulcerative colitis. 

Intestinal perforation following the administration of an enema has on the 
other hand appeared in the literature but rarely. In the few times that such 
reports have been made it was usually the enema tip or nozzle plus the foree- 
ful insertion of the same that has been at the basis of the rupture. Rayner® 
emphasized this, as did Menegaux.* 

In the only case comparable to the one herein reported that we have been 
able to find, Hawkes* discussed the instance of a patient who administered an 
enema to himself by attaching a soft rubber tube to the faucet of a bathtub, 
inserted the tube into his rectum, and turned on the water. The amount. of 
water to be given was judged by the man’s intestinal sensations. The practice 
was repeated without harm many times until one morning he gave himself a 
double administration followed by a perforation of the sigmoid colon. 

He was operated upon six hours after the rupture had oceurred. The per- 
foration was repaired and a proximal cecostomy performed. The patient was 
discharged in good condition after forty-six hospital days with a moderate 
amount of drainage from the incisional wound and from the cecostomy. 

In the case that follows the perforating force apparently was not produced, 
as in this instance, by direct flow of the enema fluid but by postural increase in 
intraabdominal pressure. 

REPORT OF CASE 


R. M., a 52-year-old white man, born in Switzerland and a baker by profession, was 
admitted to the hospital at 7 P.M., May 11, 1947. He was obviously in great distress and 
complained of severe, generalized lower abdominal pain. About five hours prior to admis 
sion he had given himself an enema consisting of about two quarts of soapy water from the 
usual type enema can attached by a rubber tube to a hard rubber nozzle. (The patient stated 
he had been in the habit of giving himself enemas for many vears for reasons not immediately 
apparent, save to ‘‘clean himself out.’’ 

Following the removal of the enema tip the patient decided to retain the fluid for a 


while. He sat on the edge of the bathtub and leaned forward. A few moments after ihis he 
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was seized with lancinating pain in the left lower quadrant and was not able to pass any 
of the enema fluid. The patient went to bed and when the pain did not decrease in severity 
he called a physician about three hours after the episode. 

Past history and systemic review were essentially negative save for an abdominal opera 
tion in another hospital some fourteen years previously following a knife wound in the upper 
part of the abdomen. Convalescence was apparently uncomplicated. There was no history 
of constipation or diarrhea, weight loss, black or bloody stools. 

Physical examination revealed an obese, white man complaining of severe abdominal 
pain. The face was flushed and warm and there was profuse diaphoresis, The temperature 
was 100° F., pulse 110, respirations 26, and blood pressure 120/70. The heart and lungs were 
clinically normal. 


The abdomen was ovoid in appearance and presented for inspection a well-healed upper 


midline scar, Rigidity and distention were prominent and generalized. The percussion note 
was tympanitic throughout. Both lower quadrants were tender to palpation, the left being 
somewhat greater than the right. Rebound tenderness was marked over the lower abdomen. 


Auscultation revealed a complete absence of bowel sounds. There was no tenderness over the 
costovertebral angles. 

Neurologically and skeletally the patient presented no abnormalities. 

Laboratory data showed a white blood count of 7,100 with 88 per cent polymorphonuclear 
leucocytes, 12 of which were early forms, and 12 per cent mononuclear cells. Red blood count 
was 4,100,000 with 93 per cent hemoglobin (Sahli). Urine was straw colored and clear. 
Specific gravity was 1.020, and it was found negative for sugar, protein and inflammatory 
cells, 

A Miller-Abbott tube was inserted and the patient brought to the operating room at 
9 p.M., seven hours following onset. Anesthesia was spinal (Pontocaine ) 

The abdomen was opened through an ample lower left rectus muscle-splitting incision. 
Immediately upon incising the peritoneum there was a gush of fecal-smelling fluid into the 
wound. Fluid was dark and turbid and contained many undigested food particles, the opera 
tors being able to distinguish small pieces of mushroom. (The patient had eaten a steak 
with mushroom sauce the night before. 

As much of the fluid as possible was removed by suction. The small bowel was greatly 
distended and injected throughout. 

The pelvis was explored and after considerable mechanical difficulty, because of the 
distention and the patient s obesity, a perforation on the free or antimesenterie border of 
the sigmoid colon was found. It measured about 3 em. in length and was located just above 
the peritoneal reflection on the posterior border of the bladder on the pelvic brim. The 
surrounding serosa was purplish black in color and mottled in appearance for a distance of 
about 10 em. from the circumference of the rupture. (It looked like a powder-burn around 
a wound from a bullet that has been fired from close range.) There was no evidence of a 
diverticulum or other pathologic lesion at this site. Further exploration of the abdominal 
contents was not attempted. 

The perforation was closed transversely with one layer of continuous 0 plain catgut 
suture on an atraumatic needle, and a second layer of interrupted silk sutures. A large 
cigarette drain was placed in the cul-de-sac and brought out through the lower angle of the 
incision. The abdomen was then closed in layers using chromie catgut for the peritoneum and 
fascia, and silk for the skin. 

After the abdomen was re-draped, a MeBurney incision was made in the right lower 
quadrant, the cecum identified, incised, and a large urethral catheter placed into it and held 
in position with two layers of purse-string sutures of plain catgut. 

Immediately postoperatively the patient’s condition appeared to be fair. 

Wangensteen suction was applied to the Miller-Abbott tube and to the cecostomy tube, 
the patient receiving nothing by mouth except a little cracked ice for the first seventy-two 


hours. He received daily infusions of glucose, saline solution, and protein hydrolysates plus 


vitamins C and B complex. Sodium sulfadiazine in therapeutic doses was administered 
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intravenously, and the patient was given 50,000 units of penicillin and 200 mg. of streptomycin 
every three hours. 

The patient’s temperature rose to 103° EF. on the first postoperative day and then 
gradually fell by lysis to normal eleven days following surgery. 

Blood, 500 ¢.¢e., was given on the second postoperative day without reaction. Sulfa 
diazine was discontinued after four days, penicillin and streptomycin after ten. 

Distention disappeared on the third day. The patient had three small bowel movements 
on the fourth and was out of bed on the sixth day. The Miller-Abbott tube had been removed 
the day previously and the catheter sloughed out of the cecum one week after the operation. 

Recovery from then on was uncomplicated. Drainage from the incision was minimal and 
finally stopped altogether in two weeks, about the same time that the cecostomy closed over 
and began to heal spontaneously. 


The patient was discharged asymptomatic on the twenty-first hospital day. 


COMMENT 


This case illustrates many of the features that have been delineated in the 
literature in the past concerning sudden perforation of the large intestine. So 
far as can be determined, however, it is the first instance recorded of a perfora- 
tion following an enema after the enema apparatus had been removed and in 
which the patient had retained the fluid. Somewhat noteworthy too was the 
rapid convalescence following an episode of such gravity. 

Colonic ruptures are always pernicious because of the highly pathologie 
bacterial flora which gain access to the free peritoneal cavity. Mortality in 
several series of rupture has varied between 50 and 75 per cent, most of these 
following pneumonic perforation of the colon. 

An enema of course gaining access to the free abdominal cavity offers a 
vehicle for wider dissemination of fecal material and the prognosis must sub- 
sequently be more guarded. 

In the series of operative cases cited by Hays,” the site of pneumonie rup- 
ture was the sigmoid in ten instances, the splenic flexure in one, the hepatic 
flexure in one, and the rectum in two. The sigmoid is most involved doubtless 
hbeeause ot its anatomie position, The rectum is a relatively fixed organ and 
well protected, while the sigmoid is the first freely movable part of the large 
bowel that is encountered in a distal to proximal direction. Then too the sharp 
curve it deseribes is probably contributory to making it the most common site of 
traumatie rupture in which retrograde force is the etiologic factor. Andrews'’ 
has shown experimentally that it took only seven to twelve and one-half pounds 
of pressure to rupture a piece of human intestine. 

rom a grossly pathologie point of view the powder-burn appearance of the 
serosa immediately adjacent to the perforation is characteristic and offers a 
ready means of discovering the site of lesion, especially in patients on whom 
surgery is mechanically difficeult—who are obese and who present evidences of 
marked distention as did the one just reported. 

The history is usually readily obtained and characteristic. Pain is the first 
symptom complained of in a majority of eases and usually comes on suddenly, 
although in a few instances it has not occurred for an hour or two following the 
exciting foree. The pain is continuous in character and severe. The face is con- 


torted and anxious. The abdomen is tender, rigid, and exhibits rebound phe- 
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nomena. Auscultation veveals absence of peristalsis after the lapse of a few 
hours. The temperatu?e at first is usually normal, subnormal, or only mildly 
elevated. The white blood count commonly rises to 15,000 to 18,000, although in 
the current instance it remained normal, showing a shift to the left in’ the 
differential caleulation. 

In Hawkes’ ease and in the present one, the surgical approach was identical. 
In the current one, however, the period of convalescence and time for healing 
were just about halved. This undoubtedly follows from the newer knowledge of 
nutrition, protein balance, the use of vitamin C and of the chemotherapeutic 
drugs. The question of drainage remains in abevance. In this case no deleterious 
effects were noted. 


SUMMARY 


1. A case of traumatic perforation of an apparently nonpathologie sigmoid 
following self-administration of an enema has been presented. The enema fluid 
was retained and rupture followed sudden increase in intra-abdominal pressure 
occasioned by the patient's bending over. 

2. The signs and symptoms following traumatic colonic perforation have 
heen outlined and the salient anatomic, physiologic, and pathologic factors enum- 
erated. 

3. The literature has been reviewed. 
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Editorial 


Why Treat Gastric Ulcers Medically? 


T WOULD seem that sufficient evidence has now been accumulated to justify 

the conclusion that gastric uleer should always be treated surgically unless the 
individual’s physical condition makes this inadvisable. It is a well-known fact 
that the medical profession is slow to discard any well-established therapeutic 
procedure so it is not surprising to note that many still cling to the belief that, 
initially at least, gastrie ulcer is a medical problem. The evidence in favor of 
surgery is so overwhelming that it would seem justifiable to present again the 
subject for the benefit of those who still favor conservatism. The gradual realiza- 
tion of two indisputable facts is responsible for the changed attitude toward the 
therapy of gastric ulcer. 

First, there is at present no known method or methods by which one ean 
differentiate between a benign and a malignant uleer and, second, the morbidity 
and mortality following resection for gastric uleer in competent hands are re- 
markably low. 

No one, however, well trained in x-ray interpretation or gastroscopic exam- 
ination or any method of investigation known at the present time can tell whether 
® gastric uleer in its early stages is benign or malignant. The gross appearance 
of the uleer after removal is frequently noncommittal and only by eareful 
Inieroscopie examination can its true nature be determined. AJ] pathologists 
of experience recall instances where only a small area of the wall of the uleer 
showed the characteristic appearances of malignancy. 

Just what pereentage of benign ulcers ultimately undergo malignant de- 
veneration cannot be accurately determined. An individual proved to have 
gastric malignancy not infrequently gives a history of years of epigastric distress 
suggesting uleer and occasionally, in addition, there has been x-ray evidence to 
support this diagnosis. In various elinies the incidence of degeneration has been 
estimated to be between 3 and 10 per cent. This alone, if for no other reason, 
would be more than enough to justify operation in all cases, 

In addition to this a certain number of gastric ulcers are complicated by 
hemorrhage, some patients dying without benefit of surgery, some dying as the 
result of surgery and hemorrhage, and some recovering in spite of surgery done 
at an inopportune time. A certain percentage of these ulcers perforate, followed 
by an appreciable mortality regardless of the method of treatment. Some in- 
dividuals having a palliative emergeney operation for hemorrhage or perforation 
will subsequently need to undergo a second operation for one of a variety of 
reasons. 

The medical cure of gastric uleer can never be counted upon and many 
individuals suffering from the disease eo through life as semi-invalids who might 
otherwise be normal individuals if given the benefit of surgery. 
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The present method of procedure in many elinies is to treat all gastric ulcers 
initially medically for a period of time, usually several weeks. If healing is 
thought to be taking place by remission of the patient’s symptoms, by x-ray and 
gastroscopic examination, and by disappearance of occult blood in the stool, the 
regime is continued. That this method of deduction may too often be entirely 
fallacious has been the experience of many observers. The sad sequence of events 
may be as follows: symptoms and findings may improve regardless of the nature 
of the lesion and the doctor and the patient both feel assured that everything 
is progressing favorably. The patient subsequently has a return of symptoms 
but is not particularly disturbed until some months later when upon re-examina- 
tion the lesion is undoubtedly malignant and frequently not responsive to any 
type of therapy. This sequence of events occurs too frequently to make the 
medical treatment of gastric ulcer a safe procedure. 

In the light of the safety of modern surgery, the result of many new dis- 
coveries Which are too well known to recount at this time, re-evaluation of medical 
versus surgical treatment of many lesions is long overdue. 
outstanding example. 


Ciastrie uleer is an 


The mortality of subtotal gastric resection for gastrie ulcer in experienced 
hands is unbelievably small, considerably less than that for duodenal ulcer be- 
cause the duodenal stump is away from the lesion and its adequate inversion 
without damage to the common duct is easily accomplished. Jejunal uleer, the 
bugbear of surgery for duodenal ulcer, for all practical purposes does not occur 
following eastric resection for gastric ulcer. The postoperative course and 
subsequent complete relief of symptoms are with few exceptions most gratifying. 

In the whole realm of surgery there are few more disappointing chapters 
than that associated with the therapy for cancer of the stomach. Tf cure is ever 
to be expected in any appreciable percentage of cases, it will be in those in- 
dividuals where the diagnosis is only made by the microscope and never where 
the gross appearance is self-evident. 


Briefly, then, surgery is indicated for all gastrie ulcers because : 


1. There is no method of differentiation between benign gastric ulcers and 
uleers showing early malignancy. 

2. Because of their complications, namely, hemorrhage and perforation, 

3. Because there is no sure permanent medical cure for gastric uleer. 

4. Because of the safety of gastrie resection and subsequent satisfactory 
result to the patient. 


J. E. Strode, M.D. 


Honolulu, Hawaii. 
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Recent Advances in Surgery 
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CLINICAL INVESTIGATION AND EVALUATION OF FOUR HUNDRED 
SIXTEEN CASES CONSECUTIVELY OPERATED UPON 
FOR PEPTIC ULCER 


DAVID GAVISER, M.D., MINNEAPOLIS, MINN. 
INTRODUCTION 


EPTIC ulcer is primarily a medical disease. Surgery has a place in its 

treatment only when complications develop. In the past, surgical procedures 
were done on an empirical basis. The results of this surgery have proved 
unsatisfactory. 

The relationship between excessive acid and the occurrence of peptic ulcer 
has been emphasized through experimental and clinical work of Wangensteen 
and associates', Matthews and Dragstedt*, Mann and Williamson*, and others. 
They have shown that no longer is an empirical approach necessary to the prob- 
lem of peptie ulcer, but it can now be approached scientifically on the basis 
that the most important single factor in the prevention of recurrence is the 
control of acid secretion by the stomach. 

Most of the controversy today is with regard to the surgical procedure 
which will best accomplish the purpose of abolishing or greatly diminishing 
acid secretion. 

It is now generally agreed that subtotal gastric resection is the most 
satisfactory surgical treatment for peptic ulcer. Partial gastrectomy has 
attained its present position only in the last twenty to twenty-five years in this 
country. Prior to this time various and ingenious operations had been devised 
in an attempt to attain a satisfactory cure for peptic ulcer. Gastrojejunostomy 
excision of the uleer, operations on the pylorus, gastroduodenostomy, the Devine 
and Von Eiselsbere exclusion operations, as well as Connell fundusectomy, or 
combinations of these procedures had been attempted. Each of these operations 
had its staunch advocates who presented seemingly sound arguments for their 
choice. Notwithstanding the sineere enthusiasm of the early pioneers in 
surgery, the operative procedures they SO vigorously defended had ho real 
firm physiologie foundation which could endure. 

The popularity of gastrojejunostomy in the treatment of duodenal ulcer 
was based mainly on the supposedly high incidence of good results, technical 
ease of performance, and the low mortality. Unfortunately, however, many 
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failed to receive relief from this procedure either because of persistence of 
ulcer or because of the occurrence of gastrojejunal ulcer, 

The incidence of recurrent uleer following eastrojejunostomy has been 
reported as varying from 3 to 30 per cent. St. John* reported 6.9 per cent 
marginal uleer following gastrojejunostomy, Balfour.’ 4 per cent recurrent 
uleer and 9 per cent postoperative hemorrhage. Bere® noted incidence of 30 
per cent recurrence; Walters,’ 3 per cent; Marshall and WKiefer,* 24 per cent ; 
Lahey,’ 16 per cent; and Chureh and Hinton,'® 23.8 per cent. 

European surgeons had already discarded gastrojejunostomy and were 
employing subtotal gastrie resection. Gradually the value of subtotal gastric 
resection began to be appreciated in this country. Hinton,'' reported that he 
had been doing subtotal gastrectomy for peptic ulcer since 1932. Walters 
and associates'? reported that in 1940 gastrojejunostomy constituted 55 per 
cent of operations for duodenal uleer at the Mayo Clinie and gastrectomy 
slightly more than 40 per cent. In 1942 this was reversed with gastrectomy 
being done in over 57 per cent and a decrease of gastrojejunostomy to 41 per 
cent. Counseller and associates’ reported that in 1944 at the Mayo Clinic, gas- 
trectomy was done in 62 per cent of the cases and eastrojejunostomy in 37 per 
cent. Marshall,’* at the Lahey clinic, reported that in 395 cases of peptic ulcer, 
318 patients had subtotal gastric resections and 75 had gastrojejunostomies done. 
Sanders,” reported that in 1940 subtotal gastric resection was done in 50 per 
cent of the cases, and in 1945 in 75 per cent of the cases. 

With the acceptance of subtotal gastric resection, considerable difference 
of opinion arose as to the technique. The main differences concern themselves 
with the extent of the resection, the length of the proximal or afferent duodenal 
jejunal loop, and exe¢ision of the duodenal ulcer, 

The following surgeons have been ardent proponents of extensive gastric 
resections for uleer: Finsterer and Cunha,?! Lewisohn,'* Berg,’ Lahey and 
Marshall,’* Allen and Welch,'® Steinberg,?’ and Wangensteen and Lamin.'® 

Advocates of the smaller gastric resection are Rienhoff,°? Hunt,?* Sanders,'” 
Holman and MeSwain,** Strauss and associates,?’ and Heuer and Holman.*° 
These men favor the smaller resection because they believe reoperation is less 
difficult in the event of a recurrent ulcer. They further believe that extensive 
resection results in unfavorable postoperative symptoms, and that sacrificing 
so great an amount of stomach will not proportionately increase the degree of 
achlorhydria or lessen the number of recurrences. 

The length of the afferent loop has also been the subjeet of much discussion. 
Lahey?" has been an advocate of the employment of a lone proximal loop. He 
based his contention on the following items: (a) alkaline jejunal contents are 
dumped into the residual gastrie pouch and aid in lowering gastric acidity ; 
(b) residual gastric pouch empties better; (¢) possibility ot postoperative 
obstruction of proximal loop is lessened; (d) reoperation jis made easier when 
stomal ulcer occurs. 

Wangensteen?* has emphasized the importance of utilizing a short afferent 


proximal duodenojejunal loop in the gastrojejunal anastomosis in the Billroth 
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I] pattern. Ile based his views on clinical and laboratory data. He stressed 
the importance of the secretin factor, spatial separation, and probability of 
increased susceptibility of successively lower segments of the small intestine 


to injury by acid gastric secretions. Merendino and co-workers?” reported 
that extensive gastric resection (75 per cent) in dogs when accompanied by a 
long afferent duodenojejunal loop was followed by a high incidence of spon- 
taneous gastrojejunal ulcer. When histamine-in-beeswax was administered to 
such dogs, stomal ulcer occurred regularly. When gastrointestinal continuity 
was re-established by a short afferent duodenal loop in the Billroth II] plan of 
operation, stomal ulcer after extensive gastric resection could not be provoked 
even when histamine-in-beeswax was administered. Maier and = Grossman’” 
stated that the more distal the loop of jejuntum which is used for gastrojejunal 
anastomosis the more likely is jejunal ulceration to occur, Kiefer*! reporting 
the results of gastric resection at the Lahey Clinic, noted a recurrence rate of 
11.4 per cent following gastric resection for duodenal ulcer in cases where the 
long proximal loop was employed. Lewisohn,’ in a recent article, took Issue 
with those who perform subtotal gastric resection for ulcer and leave the duo- 
denal ulcer in situ. He contended that removal of the ulcer is a necessary 
part of the operative procedure and insisted that the line of resection should 
be below the uleer. He felt that leaving any part of the pyloric antrum, even 
if the antral mucosa ts removed, is not a satisfactory operation. This opinion is 
shared by Lahey,” Hinton."! and Sanders."” 

On the contrary, some surgeons (Steinberge,?" Mage,*’ Colp and associates,” 
Wolfsen and Rothenberg,’ and Wilson*®) did not believe it necessary to re- 
move the duodenal ulcer itself to prevent recurrent ulcer after extensive gastric 
resection. 

The success or failure of operative procedures for ulcer in the past has been 
evaluated mainly on the basis of recurrent ulceration. There have been few 
comprehensive follow-up studies which completely evaluated the functional end 
results. In a recent comprehensive study of 195 patients in whom resection was 
done for duodenal uleers, Allen and Welch'® reported the results in the, 129 
patients on whom follow-up studies were done. The over-all mortality was 
2.1 per cent, with an elective mortality of 2.5 per cent. Sixty-nine per cent 
of the patients were graded as ‘‘excellent.’” These patients were entirely asymp- 
tomatic. An additional 18 per cent had trivial symptoms such as intolerance to 
a fatty meal or a rare attack of nausea after a heavy meal, and were also in- 
cluded in the ‘‘excellent’’ results. The patients listed as ‘‘satisfactory’’ com- 
prised 6 per cent of the group, and were those who were improved by the opera- 
tion but still had symptoms requiring medical care or special diet. Definitely 
poor results occurred in about 7 per cent of the group. The ‘‘poor’’ results 
consisted of three cases of recurrent ulcers, 2.3 per cent; three cases ot post- 
operative hemorrhage without evidence of ulcer, 2.3 per cent; and three cases 
of severe postresection symptoms, 2.3 per cent. 

Rienhoff*? in a recent paper advocated the return to a ‘‘conservative’’ gas- 


tric resection for duodenal ulcer. In a follow-up study of 260 patients operated 
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upon, he found it necessary to subject 29 of the 255 who survived the operation 
to re-operation for recurrent ulcer, an incidence of 11.3 per cent. Hemorrhage 
oceurred postoperatively in 26, or 10 per cent of the follow-up cases in addition, 
42 patients, or 16.3 per cent, complained of pain. He reported a 2 per cent 
mortality in the series. 

Miller,** in reporting results of 230 resections for peptie ulcer, noted mor- 
tality of 2.8 per cent for elective surgery. He stated that 90 per cent of the 
patients were cured, and 10 per cent improved. No mention was made of 
recurrences. 

MeClure and Fallis,’* doing extensive gastric resection, reported a recur- 
rence rate of 4 per cent and suspicion of recurrence in an additional 4 per cent. 
They stated that these recurrences occurred in patients who had had limited re- 
sections. Seventy-five per cent of their patients were reported as ‘‘excellent’’ 
or ‘‘good’’ results, 4.2 per cent as ‘‘fair,’’ 8.6 per cent as ‘‘poor,’’ and 8.6 per 
cent were not classified. 

Walters and co-workers’ reported 212 consecutive operations on a 
selected group of patients. Follow-up was earried out on 197 patients. 
The operative mortality was 1.9 per cent; 2.5 per cent developed anastomotic 
jejunal uleers, 83.5 per cent of the patients were well without restriction of 
diet, and 14 per cent required restrictions of diet or activity, or both. 

Sanders,'® who advocates a 55 to 60 per cent resection together with the 
excision of the duodenal ulcer, reported an incidence of recurrent ulcer of 8 
per cent, and a mortality of 3 per cent. 

Berg® reported six recurrences, 1.1 per cent in a series of 516 cases. 

Dragstedt*® has stimulated a renewed interest in vagotomy for the treat- 
ment of peptic uleer. At the present time it is not possible to evaluate this 
procedure because of the recentness of its re-introduction in the therapy ot 
peptie ulcer. It will be some vears before vagotomy can be thoroughly evaluated. 
This operation is being given a fair clinical trial by several competent inves- 
tigators. In the meantime, it is important that one maintain an open mind and 
neither hastily condemn or hastily praise the procedure. 


DISCUSSION OF PROBLEM 


The present study was conducted to survey and evaluate results of the sur- 
gical procedures in the treatment of peptic ulcers at the University of Minnesota 
Hospitals from Jan. 1, 1940, to July 1, 1945. 

Four-hundred sixteen patients consecutively operated upon for septie uleer 
were considered in this investigation. All were followed by questionnaire to 
the patient, and by clinical examination in the outpatient department. 

Since 1940, this clinic has set aside one morning each week for patients 
who have had, or will have, gastrointestinal surgery. These patients are seen 
by the Chief of the Department of Surgery, and members of his staff interested 
in the problem of peptic ulcer. An attempt is made to maintain complete fol- 
low-up of the patient’s status postoperatively by having the patient report to 


the clinie one week following dismissal from the hospital, then one month later ; 
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then at three-month intervals for a period of one year. During the second year 
following the operation, the patient reports every six months. Following the 
second vear he is examined once a year thereafter. If the patient does not re- 
port for checkup, periodic letters are sent to him, urging his return for examina- 
tion. In the event he is unable to do so, a written report of his present health 
is requested. The results of these periodic¢ visits and the information obtained 


by the questionnaires form the basis of this report. 


QI ESTION NAIRE 


NAME 
DATE 
HOSPITAL NO. 
We are interested in knowing about your digestion since your operation for ulcer. We 


would appreciate careful answers to the following questions. You may write your answers 
to the questions in the space provided below for each question, If the space provided is not 


sufficient you may use the back of this letter. 


1. How is your general health at the present time? 
Good or otherwise. Explain. 
2. Are you free from pain? 
Have you found blood in the stool?) Have you had tarry stools? 
Has there been any vomiting? 
Are you having any difficulty with your digestion? 
List any specific complaints. 
}. Have you gained, remained the same, or lost weight? 
Give amounts and period of time. 
What is your height? 
What is your present weight? 
t. Are you able to eat 3 regular full meals a day? Give an example of an average meal fo1 
each period of the day. 
). Are you able to eat all foods? 
List any and all foods which you feel give you trouble. 
6. Do you drink milk? Did you drink milk before operation? 
7. Are you able to work?) What type of work do you do? 
How soon did you return to work after operation?) We should like you to continue to 
have periodic checkups in this clinic. <A self-addressed envelope is enclosed for your 


convenience in returning this questionnaire, 


In evaluating results of subtotal gastric resections in these cases, the fol- 
lowing aims of any surgical procedure were considered: (1) to rid the patient 
of the disease; (2) to restore him to a state of health as normal as possible ; (3) 
to not unduly endanger the life of the patient; (4) not to produce a result carry- 
ing more serious implication than the original disease for which the patient 
was treated. | 

The investigation and evaluation covered the state of health of the patient 
postoperatively, presence or absence of svmptoms for which he was operated 
upon, o¢currence of new svmptoms mcre serious than the original, quantitative 
and qualitative food intake, digestive function, ability to maintain normal nu- 
trition, ability to carry on normal occupations, and the patient’s own evaluation 
of the results of the operation. 
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OPERATIVE PROCEDURE 

In 1938 and 1940, this clinie began a seareh for an operation which would 
deal satisfactorily with the ulcer problem. Lannin*! reported findings of labora- 
tory investigation. In 1940 the clinical phase of the program was begun and 
three types of operation were performed for duodenal ulcer, namely : Groups 
HI, IV, and IVA. The Group TV was discontinued because results indicated 
Was an unsatisfactory operation. Since 1941 the standard procedures have 
been Groups IIT and IVA. 

Group [1] operation consists of at least 75 per cent resection, followed by 
a retrocolic anastomosis with the jejunum at the duodenojejunal junction pro- 
ducing a short, afferent loop with inversion of the lesser curvature in the Hof- 
meister pattern. 

Group IVA differs from Group TIT only in the handling of the duodenum. 
In this instance, the pyloric antrum is sectioned about two to three finger- 
breadths proximal to the pyloric sphineter and the antral mucosa is excised, 
employing the pyloric sphincter and the antral musculature for closure. The 
Group IVA procedure is utilized only in those cases of the so-called difficult 
or irremovable duodenal ulcer. 

Group IV differs from the IVA operation in that the antral mucosa is left 

intact. Operative Groups III, IV, and IVA are illustrated in Fig. 1. 


iehieh 


Surgical procedures yroups , [Va, and , in the treatment of peptic ulcer. 


CLINICAL OBSERVATIONS 
In any discussion of peptic ulcer, duodenal ulcer should be considered apart 
from the gastric uleer. The duodenal ulcer represents a different problem. 
There is always the possibility that malignancy is present in the gastric ulcer. 
Prolonged observation and medical therapy may unfavorably affect the outcome 
of the patient with a gastric lesion by delaying surgery until the lesion has be- 


come inoperable from a curative viewpoint. Although typical lesions of benign 


uleer or carcinoma are not difficult to diagnose, there are many instances where, 
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despite all diagnostic aids, it is not always possible to make a definite diagnosis 
until the permanent microscopic sections are interpreted. |Wangensteen*® 
noted many reversals of diagnoses whether made by clinician, radiologist, g@as- 
troscopist, surgeon at Gperation, or pathologist. A more eritical attitude 
toward gastric uleer should be adopted so that patients will be referred by the 
Internist for resection at an carlier date. Certainly questionable lesions should 
be given three to four weeks medical management to determine whether or not 
healing will oceur. Even if healing does occur, some lesions will turn out to be 
careiMomatous. 

In the duodenal ulcer, medical management should be carried out for an 
extended period of time, since the majority of patients can be adequately con- 
trolled. It is only in cases where medical management has proved ineffective 
that surgery should be undertaken. 

The 416 cases therefore were divided into two series. Series I consisted 
of those cases in which the problem was that of duodenal ulcer, and Series TI 


were those with ulcerations on the gastrie side of the pylorus. 


LOCATION OF ULCER 


In the 416 cases of peptic ulcers followed, 253 cases, or 61 per cent, were 
duodenal; 213 patients were male and 40 female, a ratio of 5 to 1. Gastric¢ 


lesions totaled 90 eases, or 21.5 per cent; 72 males and 18 females, a ratio of 4 


to 1. The remaining 73 cases, or 17.5 per cent, consisted of duodenal and gas- 
tric lesions, duodenal and gastrojejunal occurring together, and gastrojejunal 
lesions alone. In this group there were 58 males and 15 females. Complete 
totals revealed that males outnumbered females by a ratio of 4.6 to 1. The 


location of the uleer according to sex is shown in Table I. 


TABLE I, LOCATION OF ULCER 


MALI FEMALE 
Duodenal 913 1) 
Duodenal and gastrojejunal 1D 5 
Duodenal and gastric YS 8 
Gastrojejunal 15 | 
Pyloric 7 » 
Gastric OH) 16 
Total cases: 416 343 73 


CASES WITH PREVIOUS SURGERY 
Table I] shows the number of cases in which previous surgery had been 
done. Forty patients, or 9.6 per cent, had surgical repair of free perforations. 
Forty had gastroenterostomies. Six patients had small resections and one pa- 
tient had the Devine exclusion operation. Two had local excision of ulcer. In 


some instances, multiple operative procedures had been done on the same patient. 


INDICATIONS FOR SURGERY 


Indications for gastric resections were intractable pain, hemorrhage, and 


obstruction. Intractable pain was the single consideration in 85 of the 416 
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TABLE Il. CASES WITH PREVIOUS SURGERY 


SURGICAL ; 


LOCATION OF TOTAL NO. REPAIR OF PER GASTROEN- SMALL 
ULCER OF CASES FORATION TEROSTOMIES RESECTIONS OTHER 
Duodenal 233 2.5 10 
Pyloric io l 
Gastric 8] 4 rd 
Duodenal and IS | 15 
gastrojejunal 
Duodenal and 36 | l 
eastric 
Gastrojejunal 19 > be ) 1 Devine ex 
elusion 
2 Local ex 
‘ision ulcer 
Total 116 10) we) 6 3 


*No evidence of gastrojejunal ulcer at the time of surgery and examination by pathologist. 


cases, or 20 per cent of the patients who were operated upon for ulcer in this 
clinic. These patients were unable to control the pain under medical treatment. 
Pain occurred in combination with other symptoms in 316, or 76 per cent ot 
the cases. 

Acute massive hemorrhage, which endangers life, constitutes a major prob- 
lem in the handling of the uleer patient. Whether bleeding will stop or con- 
tinue is always questionable. In the younger individual bleeding usually will 
cezse spontaneously under conservative therapy. However, there were, in the 
study, five patients under the age of 45 years whose bleeding persisted. Young- 
est of these was a 14-year-old boy who finally needed emergency surgery. The 
decision to operate for acute hemorrhage in the patient over 45 vears, demands 
careful consideration of all findings in the individual patient. Age and the 
degree of arteriosclerosis appeared to be important factors in the mortality of 
the older age group. Twenty-six patients were admitted because of acute 
massive hemorrhage. Of this group, 22 underwent emergency surgery with en- 
suing mortality of 7, or 31 per cent. The youngest fatality was 33 years of 
ave, while all others were over 50 vears. Massive hemorrhage occurred in all 
eases. Six patients had bled to low levels with associated drops in blood pres- 
sure to shock levels. Despite repeated transfusions, hemorrhage’ continued 
with repeated drops in blood pressure to shock levels, indicating that a fairly 
large vessel was open in the base of the ulcer. At operation the patients with 
duodenal uleer were bleeding from the gastroduodenal artery or one of its 
branches. 

The longest period of hemorrhage prior to surgery was thirty-eight days. 
and the shortest four. None of the patients were operated upon in the early 
course of their hemorrhage. Conservative therapy had heen attempted, but 
had proved unsuccessful. Surgery was done as a last resort with the full 
realization that these patients were poor surgical risks. 

The amount of blood transfused prior to surgery varied from 3,000 to 9,000 
e.c. Attempts to establish good preoperative hemoglobin levels were unsuccess- 
ful because the patients’ blood loss continued to exceed the replacement. 

Six patients died from unavoidable complications. One: patient (M.M.) 


died on the third postoperative day from acute hemorrhage due to erosion of a 
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duodenal ulcer into the gastroduodenal artery. She had previously had a gas 
tric resection for a bleeding gastric uleer and the presence of a duodenal ulcer 
was not detected at surgery. The mortality in the group of patients who were 
operated upon as an emergency for acute hemorrhage is indicated in Table LY. 

In 12 cases, or 2.7 per cent, hemorrhage occurred without any other ac- 
companying symptom, the patient having little or no warning of the onset. 
This constiutes a very Important indication for surgery because of the difficulty 
of managing such an individual by conservative means. These patients should 
be operated upon to prevent future episodes. 

History of hemorrhage associated with pain was given in 104 cases, or 
24 per cent; 57, or 13 per cent, had hemorrhage, pain, and vomiting; and 45, 
or 10.3 per cent, had hemorrhage, pain, and obstruction. 

Hemorrhage occurred as a symptom in 51.6 per cent of the cases. 

Obstruction as the only symptom was found in 3 cases. When associated 
with severe pain, it was found to be present in 47 cases, or 11.2 per cent. Ob 
struction, pain, and hemorrhage occurred in 43 cases, or 10.3 per cent. 


The indications for surgery are shown in Table ITT. 


TABLE IIL. INDICATIONS For SURGERY 


SERIES | SERIES I] 
NUMBER NUMBER 
OF CASES PER CENT OF CASES PER CENT 
Pain 65 19.9 20 22.2 
Hemorrhage BA(3 7 2.7 3s (1) Bs 
Obstruction 3 0.9 
Pain and hemorrhage eo CLO) 23.6 27 (4) 30.0 
Pain and vomiting 16 14.1 19 21.) 
Pain and obstruction 11 12.5 6 6.6 
Pain, vomiting, and iT 3)" 14.4 10) C25)" Pe 
hemorrhage " 
Pain, hemorrhage, 38 (3) L1G a 5.9 
and obstruction 
326 (19)* 90 (7)* 


*Twenty-six patients admitted with acute massive hemorrhage, of which twenty-two 
were operated upon as an emergency; 394 patients were operated upon as elective procedures. 


MORTALITY 


The over-all mortality in the 416 patients operated upon was 19 patients. 
or 4.5 per cent. This includes the seven cases described in Table IV of emer- 
gency operations for acute hemorrhage. Twelve deaths, 2.9 per cent, occurred 
as a result of elective procedures. Eight cases were classed as unavoidable 
deaths, and 4 were related to surgical complications. These operations were 
done by 4 surgeons and 6 surgical residents. The immediate mortalities of elec- 
tive operations are deseribed in Table V. 


TABLE IV A 


NUMBER OF CASES NUMBER OF DEATHS PERCENTAGE 
Elective surgery 594 12 3.0 
Emergeney surgery 22 7 ois 


Over-all $16 19 £5 
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In response to questionnaires, it was learned that 18 patients had died since 


leaving the hospital. 


The cause of death, in each instanee, is indicated in Table 


VI. From the information received, there were no deaths relating to operation 


HOSP. NO, 
NAME, AGE, 
AND SEX 


700429 ( A.C.) 
oo (Mm) 


711192 (E.D.) 
71 (m) 


719254 (K.D.) 
26 (m) 


741060 (M.B.) 


50 (f) 


743027 (N.P.) 
61 (m) 


747824 (M.M.) 


79 (f) 


750284 (J.J.) 


75 (m) 


JABLE LV. 


ADMIS 
SION 
HB. 
DIAGNOSIS (GM. ) 
Duodenal 7.6 


Duodenal 6.5 


Duodenal Su 

Duodenak fs 

Gastrie 4.5 

Gastric 5.4 
and 


duodenal! 


Gastrie 10.6 


MORTALITY OF 


DURA 
TION OF 
BLEED 
ING 
(DAYS 


f 


10 


30 in 
Local 
Hosp. 


§ in 


M. 
Hosp. 


EMERGENCY CASES OF ACUTE 


11.0 


9.75 


OPERATION 

AND DATE 
Group II] 
(6/13/41) Pos 
terior wall duo 
denal ulcer, liga 
tion gastro 
duodenal artery 


Group ITI 
(8/27/41) Pos 
terior wall duo 
denal ulcer, liga 
tion gastro 


duodenal a rtery 


Group III 

7/14/42) Bleed 
ing from gastro 
duodenal artery, 
ligated proximally 
and distally; ulcer 
perforated onto 
pancreas 


Group III 
3/1/44) Pos 
terior duodenal 
wall uleer, liga 
tion branch gas 
tro-duodenal 
artery 


Group IT] 
(4/27/44) uleer 
on lesser e¢urva 
ture 


Group TIT 
(11/3/44) Bleed 
ing gastric 


} 
ulcet! 


Group II] 
(12/29/44) Bleed 
ing prepylorie 
uleer 


AMT. BLOOD 


TRANS 
FUSED 
PREOP. 

(C2; 


S000 


6750 


2750 


SSO0 


plus 


1300 
(plasma) 


H000 


9000 


3450 

( Also 
trans 
fused at 

local 


hosp. ) 


HEMORRHAGI 


CAUSE OF DEATH 

(POST-MORTEM ) 
Died in O. R. at 
conclusion of opera 
tion: rheumatic 
heart disease, aortic 
reourgitation, healed 
aortie and mitral 
valvulitis, pulmon 
ary edema 


9th P.O. day: renal 
arteriosclerosis 
with uremia, pul- 
monary embolus ; 
localized pancrea 
titis with fat ne 
Crosis peritonitis 


Sth P.O. day: acute 
pancreatitis with 
necrotic area in 
head of pancreas ; 
peritonitis, pul- 
monary atelec 


tasis 


Immediately P.( 
acute recurrent 
endocarditis with 
mitral stenosis and 
insufficiency; acute 
fibrinous pericar 
ditis bilateral 
pulmonary edema 


llth P.O. day: 4 
hbronchopneumonis : 
with pulmonary 
abscesses; septi 

eemia, right and 

left heart failure. 


» Days P.O.: acute 


hemorrhage from 
erosion of duo- 
denal uleer into 
evastro-duodenal 
artery 


12 Hr, P.O.: eoro 
nary thrombosis; 
cerebral arterio- 
sclerosis with 

encephalomalacia 











era 


rte 
iled 


ial 





for ulcer. 
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IN 


Kifteen patients were lost for follow-up. 


these patients had been made without suceess. 


AGE 


INCIDENCE 


SURGERY 


Every attempt to contact 


The average age of the patients in Series | was found to be 45.8 years. 


The youngest patient was a male who was operated upon at the age of 14 years 


for recurrent 


Vvears ot ave. 


vears, and the oldest, a man, 75 years. 


In peeries t 1e ¢ age ave Wa ot.) Veal ° 
I | | vel Y Ee Ss { ; Ss 
lable \ [| indi ate ‘5 the ane lis ribution 


The voungest patient was 23 


according to sex and ave period for Series IT and II. 


HOSPITAL 
NO. 


GS4265 


GO5054 


O50162 


673523 
711286 


646915 


—5030 


715944 


‘ 


O3621 


718621 


746468 


= =9]08- 
(D2Z9(0 


NAME 
R.D. 


A.E. 


TABLE V. 


AGE 
( Ye. 


oi 


40 


66 


SEX 
f 


Th 


a 


m 


mn 


m 


IMMEDIATI 


DIAGNOSIS 


Duodenal 


Gastric 


Duodenal 


Duodenal 


Benign 
pyloric 


Duodenal 
and 
Custric 
Gastro 


jejunal 


Gastric 


Duodenal 


Duodenal 


Duodenal 


Duodenal 


MORTALITIES 


OPERATION 
Group IV 


Group ITI 


Group IT] 


Group IT] 


Group IT] 


Group IT] 


Group IT] 


Group II] 


Group II] 


Group IT] 


Group IT] 


Group IT] 


OF ELECTIVE 


DATE 
2/19 
10/14 
1/3 
S/d 
11/19 
12/17 
9/28 
11/18 
11/18 
6/10 
8/7 
5/12 


10 


massive hemorrhage from a duodenal ulcer, which began at 10 


The oldest patient was a man, aged &)5 vears. 


» 


OPERATIONS 


CAUSE OF DEATH 

Postoperative septicemia; abscess 
of liver; anomalous insertion 
of common bile duct into pylo 
rus; distention of proximal 
loop between ligament of 
Treitz and anastomosis 


Pulmonary embolus 


Blood transfusion reaction with 


anuria and uremia 


Perforation of duodenal stump 
5 ; Se # 
with peritonitis; bronehopneu- 
monia and pulmonary abscesses 


Acute pancreatic necrosis of un- 
known anastomosis 


was in good order 


etiology ; 


Pneumonia 


Generalized peritonitis; leakage 
of suture line, colon, and gas 
trojejunal anastomosis 


Died during surgery: shock and 
hyperthermia, temp., Lg” OF. 
At post-mortem examination: 
pulmonary atelectasis, edema, 
eysts of pituitary, chronic pas 
sive congestion liver and spleen, 
renal and arterio 


selerosis 


eerebral 


Subarachnoid hemorrhage: small 
cerebral aneurysm and cerebral 


arteriosclerosis 


with 
multiple coronary thromboses 


Severe coronary sclerosis 


Pulmonary embolus 


Duodenal fistula, right and left 


subphrenic abscesses, perito 
nitis, ruptured gall bladder. 
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TABLE Vi. LATE MORTALITIES 
HOSPITAL AGE DATE O} I 
NO. NAME YR. SEX DIAGNOSIS OPERATION DATE CAUSE OF DEATH DEATH 
Series I 
741509 C.C. 60 m Duodenal Group III 7/17/41 Coronary thrombosis, 2/2 
arteriosclerosis 
6943521 igs ig 74 m Duodenal Group ITI 3/26/45 Unknown (Reported 194i 
well until death) 
7595561 A.L. »S m Duodenal Group IVA 5/28/45 Pyelonephritis with 11/4/4: 
uremia 
657618 E.M. DS m Duodenal Group LV 7/30/40 Cardiae death; mitral 8/6/45 
stenosis with e«ardiac 
decompensation 
746167 FD. 6. m Duodenal Group ITI 7/27/44 Pulmonary hemorrhage 11/30/44 
743007 ELM. 62 f Duodenal Group III 1/17/44 Coronary thrombosis 1/30/44 
705300 te OS m Duodenal Group IVA 3/25/41 Cerebral hemorrhage 2/21/45 
739932 M.S. 32 f Duodenal Group IT] 2/25/44 Coronary thrombosis 0/2/45 
Serics II 
6835438 W.C. 51 m Duodenal Group IT] 12/31/40 Nephritis 0/26/46 
and 
Pastric 
Ne ries Ill 
686389 M.B. 36 f Pyloric Group IT] 2/26/40 Lymphosarcoma of neck 7/8/40 
with metastases to 
mediastinal nodes 
755258 H.W. 52 m Gastric Group IT] 6/15/45 Pulmonary tuberculosis 9/29/45 
608023 S.H. 59 f Pylorie Group ITI 8/13/40 Metastases from carei 9/10/43 
and noma of cervix 
gastric 
657025 W.F. a: m Gastric Group IT] 8/31/43 Metastases from ear 9/28/43 
cinoma of lip 
7229535 M.G. 69 f Gastric Group ITI 8/17/42 Coronary thrombosis 8/29/45 
703948 V.C. g m Gastric Group ITI 1/5/44 Bulbar poliomyelitis 9/1/46 
728192 W.W. 6] m Pylorie Group ITI 2/17/43 Accidental death 9/21/44 
681266 A.B. 46 { Gastrie Group IT] 10/9/40 Suicide 8/7/43 
681361 Jom 73 m Gastric Group IT] 3/18/41 Cerebral hemorrhage 2/12/45 


DURATION OF SYMPTOMS 


Since duodenal ulcer is a chronic recurrent disease, symptoms very often 
occur over a long period of time. In Series I, the average duration of symptoms 
One patient (G.D. No. 663622) with a duodenal 


ulcer was encountered whose svmptoms extended over a 65-vear period, during 


was found to be 12.9 vears. 
which time he was periodically troubled with epigastric distress. Twelve vears 
prior to operation he was forced to remain on a Sippy diet continuously because 
of severity of the pain. In 1943, he was admitted for an acute perforation 
of a duodenal ulcer, but at that time, refused surgery. Later a subphrenic ab- 


On June 26, 1944. a subtotal eastrie resection was done 


scess Was dra i nec l. 
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TABLE VII. AGE DISTRIBUTION 


AGE (YR. MALES FEMALES 
Series ] 
10-20 2 () 
21-50 19 » 
31-40 74 10 
41-50 76 1S 
51-60 64 17 
61-70 YS 6 
71-80 6 1 
S] Ps | 
271 55 
Average age, 45.2 Average age, 49.0 
Youngest age, 14 Youngest age, 22 
Oldest Age, gO) Oldest age, S] 
Ne T1€s ei 
10-20 0 () 
21-30 2 v 
31-40 9 
11-50 20 2 
51-60 19 S 
61-70 17 5 
71-80 2 l 
S] 0) () 
12 18 
Average age, 92.8 Average age, 595.8 
Youngest age, 25 Youngest age, 56 
Oldest age, 19 Oldest age, 71 


and he has had no difficulty since, except for a volvulus of the cecum, which 
was operated upon. The patient is now 87 years of age, and feeling well. 

In Series II, the average duration of symptoms was found to be 8.4 years. 
The shortest period of symptoms In this Froup Was one wer k. This occurred 
in a 56-year-old woman (S.P., No. 746286) who was admitted because of mas- 
sive gastrointestinal hemorrhage. She had had no previous difficulty prior to 
this time, and was operated upon as an emergency. A small benign gastric ulcer 
on the lesser curvature was found to be the source of the hemorrhage. The 


longest period of difficulty encountered in this series was 57 years. 


EXTENT OF GASTRIC RESECTIONS 

In 1940, the extent of the resection was determined by measurement in 
square centimeters. Subsequently, this method of determining the amount of 
resection was discarded in favor of the actual weight of the specimen. It was 
believed that a more accurate determination could thus be accomplished. The 
stomach specimen was weighed after excision of all attached tissues, including 
omenta and fatty tissues. 

In Series I, the average weight of the resected specimen in the nonobstruet- 
ed patients was 182.23 Gm. The average weight in the obstructed patients was 
found to be considerably higher, namely, 246.14 Gm. 

The surgeon must give careful consideration to the fact that the stomach 
of the obstructed patient is larger, and he must therefore remove a correspond- 


Ingly larger amount in order to attain a 75 per cent resection. 
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In Series Il, the average weight of the specimen in the nonobstructed pa- 
tients was 207.3 Gm. as compared to 285.4 Gm. in the obstructed. 

The average weights of the resected specimens in the female patients who 
were not obstructed were significantly smaller than in the males in the cases of 
duodenal and gastric ulcer. In the obstructed patients, this relationship was not 
uniformly seen in all the series. 

Table VIII indicates the average weights of the resected specimens as to 


whether patients were obstructed or not, and according to sex. 


TABLE VIII. WeEteurs oF RESECTED SPECIMENS 


AVERAGE WT. MINIMUM WT. MAXIMUM WT. 
RES. SPEC. RES. SPEC. KES. SPEC. 
NO. OF CASES (GM. ) (GM. ) (GM, 


Series I (Duodenal Uleer, Gastrojcjunal Uleer, ete.) 
Obstructed 76 P46.14 ila dept 
Nonobstructed 227 182.23 95 390 
i Series I] (Gastric and Pyloric Ulcer) 


Obstructed +] YR 4 ISNo 134 
Nonobstrueted 74 207.3 a) 125 
AVERAGE WT. AVERAGE WT. 
RES. SPEC. RES. SPEC. 
NO. OF CASI (MALES ) NO. OF CASES (FEMALES ) 
Series I (Duodenal Ulcer, Gastrojejunal Uleer, ete.) 
Obstructed 55 942.5 2] 251.5 
Nonobstructed 196 186.1 ol 156.91 
- Series Il (Gastric and Pulorie Ulcer) 
Obstructed 7 293.59 2 PAS WI 
Nonobstructed ag Bis 15 1S6.0 


GASTRIC ANALYSES 


Preoperative Gastric Analyses.—Preoperative gastric analyses were done 
as a routine procedure in this clinic. Gastric acidity was determined in the 
morning. Breakfast was withheld from all patients. A No. 14 duodenal tube 
With four perforations at the tip was introduced through the nose into the 
stomach and continuous suction was employed. Fasting specimens were ob- 
tained and .5 me. of histamine (0.3 me. histamine base) were given in three 
consecutive doses at one-half hour intervals to provide the stimulus for gastric 
secretion. Gastric acidity was determined by the usual colorimetric titration, 
usine Toépfer’s reagent as the end point for free hydrochloric acid and phenol- 
phthalein as the end point for the total acid. The maximum determination of 
the three periods was taken, and the average value of 71.5 degrees of free acid 


was found in Series |: and in Series I], 49.7 degrees. 


Postoperative Gastric Analyses.—Postoperative acid determinations were 
made in the same manner as described in preoperative gastric analyses. Table 
IX shows the postoperative values obtained in the two series, according to sex 
and type of operation. A total of 229 patients had one or more determinations 


done. These patients were all tested with triple histamine; all other cases were 


excluded. 
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TABLE LX. POSTOPERATIVE ACID DETERMINATIONS WITH TRIPLE HISTAMINE STIMULATION 


31 DEGREES 
ACHLORHYDRIC | 1-10 DEGREES} 11-20 DEGREES | 21-50 DEGREES | PLUS 
Series I (Duodenal Ulcer, Gastrojejunal Uleer, ete.) 


MALES 
Group 111 Gy » | » 9 
Group IV | l 
Group LVA 24 l 2 l | 
Total 127 3 6 | 1] 
FEMALES 
Group 111 ?() | l 
Group IV l ] 
Group IVA 4 
fotal 25 l l | 
Total, Male 
and Female 152 > 7 5) | 
Total Determinations 179 
Neries II (Gastric and Pyloric Ulcer) 
MALES 
Group IT] 36 | 2 2 
FEMALES 
Group II] S l 
Total $4—-SS%% Z yd 2 
Total Determinations 50 


In the Group TIT operation, achlorhydria was found in 85.6 per cent of the 
patients of Series [; and in 88 per cent in Series IT. 

The result of the postoperative acid determinations indicated that achlor- 
hydria was more easily obtained in female patients in the Group IIL operation. 
In Series I achlorhydria was found to be present in 90.9 per cent of the females 
as compared to 84.6 per cent in the males. No appreciable difference was noted 
in gastric ulcers (Series 11) according to sex. Percentages for this group were 
as follows: males, 87.8 per cent; females 88.8 per cent. 

In the Group IVA operation, achlorhydria was found in 84.8 per cent of 
the patients in Series I. Determinations in this operation also show achlor- 
hydria more easily obtained in females. It was found to be 100 per cent for 
the females and 82.7 for the males. 

The combined result of Groups IIE and IVA in Series [ shows 85.4 per 
cent achlorhydria in all patients. Results further indicated that 7.4 per cent 
of the patients exhibited acid of 31 degrees or over. In Series I], no patients 
had acid determinations over 26 degrees. 

In the Group IV operation, there were 71 per cent of the patients with 
achlorhydria found in Series I. 

EVALUATION OF PRESENT STATUS OF 416 PATIENTS CONSECUTIVELY OPERATED UPON 

Many factors were taken into consideration in evaluating the patients as to 
their present status of health. Each patient was questioned regarding his 
opinion as to how he was feeling; any symptoms he might have relating to dl 
gestion, such as pain, vomiting, hemorrhage, and food intolerance; weight 
changes, and ability to work. Patients who stated that they had any difficulty 
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were requested to return to the outpatient department at an appointed time for 


elinieal observation which included x-ray examination, hemoglobin, and other 


YEAR 


1940 


1941 


1942 


1948 


i944 


1945 
Jan. 
July 
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FEMALE 
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lot: 
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160 
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indicated studies. All other patients reported for regular periodic checkup 
examinations. The patients in the survey were evaluated on the basis of their 


statements in answer to the questionnaires, ¢linical observation, and personal 


TABLE X—CONT’pD 


MALE, OPERA''ED DEATH 
YEAR FEMALE UPON LOST IMMED. LATE FOLLOWED EXCELL. GOOD SATIS. POOR 


Series Il, Gastric and Pyloric Uleei 


} €a) Followed 


1940 M i) | S 6 | | 
i G l a Z l | 
Total 15 l l ” 10 ¢ 2 l 
1941 \ 14 2 l l 10 l Ss l 
}° 0 
‘botal 14 2 l l 10 | Ss l 
6 Year Followed 
M va ° | I IS l 14 pA l 
I 6 () l > 2 0) | | 
Total 29 3 rs } 20 l 15 o I 
1942 \ 1] I 10) 2 6 2 
F f l l 2 l l 
Total 15 l l l 12 2 7 2 
5 Year Followed 
M 34 a) Z | 28 ° 20) } l 
F 10 l l t } 0) 2 2 
Total t4 | 3 5 32 3 22 6 l 
1945 \ 12 2 10 5 | l 
I" } | l 2 l 
Total 16 () 0 2 14 l 7 3° l 
4 Year Followed 
M 14) - a ) 38 ) Bo S ye 
Kk 14 l l I Ss l | 3 
Total 60 { s 7 16 | 29 1] Z 
1944 \ 19 2 | 16 f 9 
F 2 2 2 
Total 21 () 2 l 18 | 1] 3 0) 
3 Year Followed 
N 65 3 ! } o4 ij ot 1] 2 
I 16 l l 1 10 l 6 3 
Total S1 } 5 Ss 64 S $() 14 2 
1945 M 7 l 6 | l 
Jan, I 2 2 2 
July 
Total 9 0 0) ] 8 | 6 l 0 
2 Year Followed 
M 72 5 t 5 60 8 38 12 2 
F IS | l 4 12 l 8 3 
Total 90) | 5 9 (i 4) 16 15 2 
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interviews. The results of the cases studied were classified into four categories, 
namely, excellent, good, satisfactory, and poor. 

The ‘‘excellent’’ group comprised those patients who were entirely free of 
symptoms, ate regular diets as to quality and quantity, maintained normal nu- 
tritional status, and were engaged in regular employment. 

The patients classified as **good’’ enjoved the same state of health as the 
‘excellent’? group, but were placed in this group by reason of their termi- 
nology as to how they were feeling. 

The ‘‘satisfactory’’ group consisted of patients who stated they were 
doing well, but had occasional minor complaints, sueh as nausea, diarrhea, a 
feeling of fullness, or heartburn. Some patients were unable to eat as large 
a meal as they did prior to surgery. Included in this group also were the pa- 
tients who had some food intolerances, and those who had mild symptoms. of 
the so-called **dumping syvndrome.’? Each patient who listed a complaint was 
observed clinically and was persona!ly interviewed. It was found that gener- 
ally all patients in this group were doing well and were able to carry on their 
regular employment. 

The patients placed in the **poor’’ group were those who either had reeur- 
rent ulcerations, svmptoms suggestive of recurrent ulcerations, or who stated 
they were in poor health. Patients who stated they were in poor health re 
vealed they had distress after meals, were restricted as to quantity and quality 
of food, were unable to maintain normal nutrition, and unable to work. 

There were 416 patients operated upon, of which 19 were immediate mor 
talities, and 18 late. Fifteen patients were lost for follow-up. 


RESULTS ACCORDING TO SEX 
All the patients evaluated have had follow-ups for at least two years; some 
as long as seven years. Table X shows the results according to sex and the 
period ot observation bv vears. In Series a there were 209 CASES followed. 


There were 245 males and 47 females, with the results shown in Table XA. 


TABLE X A. RESULTS IN SERIES I, DUODENAL ULCER, GASTROJEJUNAL ULCER 
(MALES ) (FEMALES 
RESULT NUMBER PER CEN RESUL1 NUMBER PER CENT 
Excellent D1 21 Excellent 12 SATE 
Good 150 61.2 Good 22 16.8 
Satisfactory 34 13.8 Satisfactory 1] 23.4 
Poor 10 } Poor 2 4.5 
Total 245 100 Total 17 LOO 


It was found that the males showed 82 per cent ‘‘excellent’’ and ‘‘good”’ 
results as compared with 72 per cent in the females. 

In the ‘‘satisfactory’’ group the females showed this result in 24 per cent 
of the cases as compared with 13.8 per cent in the males. The results of the 
three previously mentioned categories indicate that the females had more minor 


complaints. All three categories include men and women who were doing well. 
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In the ‘poor’? group the percentage of results was approximately the 
same. Included in this evaluation was the Group IV operation which showed 
two poor cases in the males, and one in the female. 

In Series I], there were 72 cases followed. There were 60 males and 12 


females with the results shown in Table XB. 


TABLE X B. RESULTS IN SERIES II, GASTRIC AND PYLORIC ULCER 


MALES (60 FEMALES (12) 

RESULT NUMBER PER CENT RESULT NUMBER PER CENT 
Excellent Ss 13.3 Exeellent l 8.3 
Good OS 63.4 Good S 66.7 
Satisfactory 12 20 Satisfactory 3 29 
Poor ys 3.0 
Total 60 L100 Total 12 100 


With the exception of two poor cases in the males, there was no appreciable 


difference found as to result in the sexes in this series. 


RESULTS ACCORDING TO OPERATION 


Table XI shows the results according to type of operation and period of 
observation for vears. In Series [I there were 231 patients followed who had 
Group IIL; 55, Group IVA; and 6 had Group IV. In Series II, there were 72 
cases followed. All patients evaluated according to type of operation have been 
followed for at least two vears, and some as long as seven years. 

The total number of patients and the percentages are given in Table XIA 


for the results according to type of operation. 


TABLE XI A. RESULTS IN SERIES I, DUODENAL ULCER, GASTROJEJUNAL ULCER 


GROUP III (231) GROUP IVA oe) GROUP IV (6) 
RESULT NUMBER PER CENT NUMBER PER CENT NUMBER PER CENT 
Excellent bs 20.8 14 2030 l 16.6 
Good 141 61.0 30 54.5 ] 16.6 
Satisfactory 34 AR 10 18.2 l 166 
Poor 8 3.4 l 1.8 3 50.0 
Total 931 100 55 100 6 100 


In the patients who had Group ILL] operation in Series I, it was found that 
S2 per cent were doing very well. These patients were asymptomatic, observed 
no dietary restrictions, and were capable of carrying on regular employment. 

Patients graded satisfactory totaled 14.7 per cent. They were all benefited 
by the operation and were enjoving fairly good health. None of the patients 
required medical care, except for minor complaints such as bloating, diarrhea, 
or heartburn, or some food intolerance. Some patients ate more frequently and 
others complained of symptoms of the so-called ‘‘dumping svyndrome.’’ These 
individuals were found to have adjusted to this difficulty by decreasing the size 
of the meals, eating more frequently, and allowing a short rest period following 


meals. All patients, with the exception of one, were capable of pursuing their 
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TABLE XI. RESULTS ACCORDING TO TYPE OPERATION 
DEATH 
YEAR OPERATED  LOS' IMMED. LATE FOLLOWED EXCELL. GOOD SATIS. POOR 


Series 1, Duodenal Ulecr, Gastrojejunal Ulcer 


Ye ar Followe d 


1940 III 10) 3 l 36 7 2] 7 l 
lV S | 5 3 
~ Total 1S j 2 11 s 22 7 | 
1941 III 34 » 65 l 25 5 is » 
IV 2 | 
IVA 15 14 2 i] | 
Total 51 3 6 2 1) 7 2g | 0 


6 Year Followed 


II] 74 D 6 2 61 i2 39 a) | 

IV a) ] ] | 6 l l ] ; 

IVA 16 ] l 14 2 1] l 

Total Gy 7 7 } Ss] 15 5] 1] } 
1942 III 19 l 2 16 5 34 x re 

IV 

IVA be Wea l D 5 ] 

Total 6] l 7s ) DS ih 39 10 3 

9] Year Followed 

II] 123 6 & s 107 17 io 14 o 

lV +) l ] | 6 l l l 3 

IVA 28 l l 26 3 16 6 | 

= Total 160 S rf) | 139 2] On) 2] 7 

1943 111 17 l 1 l 14 9 DS F l 

IV 

IVA 6 l 5 2 3 

Total 53 ¥ 1 19 1] 31 6 l 

4 Year Followed 

II] 170 7 Q 3 151 26 101 20 | 

IV q l l l 6 | l l 3 

IVA 34 2 l 31 5 19 6 l 

Total vis 10 10 5) ISS oo 124 at Ss 
1944 II] 17 > > }] i) 1S ‘ l 

IV 

IVA i) 12 } 7 » 

Total 60 () 3 3 D4 19 5 q l 


regular work. The exceptional case was an individual who gave a poor work 
record over many years, and also was suffering from psychoneurosis. 

There were eight patients, 3.4 per cent, classified as ‘‘poor’’ in Series | 
who had Group IIT operation. Two patients, .86 per cent, were found to have 
recurrences. Two, .86 per cent, gave a history of postoperative hemorrhage. 
Four patients stated they were in poor health and had symptoms that did not 
permit their classification in the ‘‘excellent,’’ ‘*good,’’ or ‘‘satisfactory’’ 
groups. 

The following is a brief summary of the eight patients who had Group If 
operation in Series I and were classified as unsatisfactory. 


CASE 1 (No. 743745).—L. B. was a man, aged 49 vears, with a diagnosis of active 


duodenal and gastrojejunal ulcer. The patient had typical ulcer history of twenty-seven 


years’ duration, Gastrojejunostomy had been performed in 1937. He was admitted May 
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TABLE XI—CoNT’p 
DEATH 
YEAR OPERATED LOST IMMED. LATE FOLLOWED EXCELL, GOOD SATIS. POOK 
e Yea Followed 
III 217 i 12 6 192 1] 119 A i a) 
LV wt) l l l 6 | | l ) 
IVA 17 2 | +4 26 S 
Total 273 10) 14 S 249 | O 36 8 
1945 111 $0) ] Y i 99 7 , 
Jan.- IV 
July IVA 1 l | 1] 5 5) 
Total Ded | | l at) 2 26 4 ) 
“f Yea Followed 
11] 254 7 LS 6 Pa tS 14] ot S 
lV 9 | l ] 6 | | | 3 
IVA OO 3 ” a) 14 i) 10 | 
Total 126 11 14 Y 292 O05 L172 5) 12 
Neries it Gastric and Pylori 
1940 II] 15 l l 2 10 7 2 l 
y Year Followed 
ry 13 | l Db 1) vi 2 | 
1941 III 14 2 l l 10 l S l 
f Vea Followed 
II] "9 ) o } 20 l ) rs 
1942 III LD l ] l 12 pA 7 o 
) Yea Followed 
II] 14 I 5 Se AAD: 6 I 
1945 II 16 () () Ps 14 l 7 ) l 
? Yea Followed 
II] 60 } 3 ff 1G I rg 1] 2 
1944 IT] 2] () Z | 1s | 1] 0 
Yea Followed 
11] S] } ) S O4 s HO) 14 i 
1945 111 4 0) (0) l S 6 l () 
Jan. 
July 
Y Year Followed 
Total 90) } ) q (2 4) 1G 1D 2 








15, 1944, with a history of hematemesis, melena, and epigastric pain. Hemorrhage occurred 


on five occasions prior to admission during the previous vear. He was operated upon on 
May 15, 1944, at 


resected specimen was 155 Gm, 


which time a 75 per cent gastric resection was done. The weight of the 


Operative findings were gastrojejunal ulcer perforated onto 


colon and active duodenal ulcer. 


m Get. 5, 1944, because of epigastric pain and hema 


The patient was readmitted 
temesis, Transfusion was given and he was treated conservatively 
The third admission was for acute onset of paroxysmal auricular fibrillation and hyper 
well medical 


were management. 


1945, 


tension, At this time the ulcer symptoms controlled by 


The patient’s fourth admission on March 22, was for recurrence of epigastrie pain 


melena. He 
Ile 


recurrent 


and was again treated conservatively. 


for the fifth time because of 


X-ray 


was readmitted persistence of epigastric pain and 


hemorrhages, examination showed presence of stomal ulcer. The patient 
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was re-operated upon May 1, 1945, at which time a gastrojejunal uleer was found, and 78 
Gm. of stomach was removed. 
The patient was last seen in the outpatient department in May, 1947, at which time he 


was feeling well. 


CASE 2 (No. 635560).—R. D. was a man, aged 37 years, with diagnosis of obstructed 
duodenal ulcer. The patient had typical ulcer history for fifteen years. He was admitted 
to the hospital May 7, 1942, with a history of recurrent attacks of vomiting and severe 
epigastric pain. X-ray examination showed duodenal ulcer with fairly high-grade obstrue 
tion. He had free acid to 84 degrees. He was operated upon on May 15, 1942. Weight 
of the resected specimen was 220 Gm. Operative findings were large stomach with indurated 
pylorus and posterior wall duodenal ulcer perforated onto pancreas with considerable inflam 
matory reaction around entire duodenum. 
The patient did quite well until December, 1947, when he had recurrence of epigastric 
pain and Jost weight. Physical examination was negative, except for blood pressure of 
210/155. X-ray examination revealed what was believed to be a carcinoma of the residual 


gastrie pouch. Because of these findings he was re-operated upon on May 15, 1947. A 


stomal uleer was found with considerable inflammatory reaction around the anastomosis. 
The proximal jejunal loop was somewhat longer than usual. An additional amount of 


stomach was excised and a short loop anastomosis was made. 


CASE 3 (No, 672024).—E. B., a man, aged 54 years, was admitted to the hospital 
Sept. 29, 1940, with a diagnosis of chronic duodenal ulcer. He had a typical ulcer history 
of ten years’ duration. Surgical repair of perforated duodenal uleer had been done three 
vears prior to admission. The patient had free acid to 90 degrees, He was operated upon 
on Sept. 350, 1940; weight of the resected specimen was 157 Gm. Operative findings were 


posterior wall duodenal ulcer perforated onto pancreas and an anterior wall uleer in 





juxtaposition to pylorus. This necessitated closure of an open duodenum. ‘The patient 
made an uneventful recovery. 

The patient was achlorhydric on repeated examinations postoperatively. Three years 
after operation he began to have constant gnawing epigastric pain, and at the same time 
had hematemesis and tarry stools. In answer to the questionnaire, the patient stated he 
continues to have epigastric pain, observes a restricted diet, eats small meals frequently, 
and has oceasional vomiting. He was admitted Oct. 9, 1947, with a small bowel obstruction 
and was operated upon. No marginal ulcer was found at operation, X-ray examination 


Was negative. He has felt fairly well sinee. 


CASE 4 (No. 667664).—W. G., a man, aged 41 vears, was admitted Feb. 13, 1945, with 
a diagnosis of chronic duodenal ulcer with obstruction. He had a typical ulcer history of 
thirteen vears’ duration. He had three episodes of hematemesis and melena in the year prior 
to admission, and epigastric pain and vomiting. Vomiting increased prior to admission. 
X-ray examination revealed presence of active duodenal uleer with some obstruction. He 
had free acid to 40 degrees, The patient was operated upon on Feb. 25, 1945. Weight of 
the resected specimen was 210 Gm. Operative findings were supraduodenal uleer with 
marked scarring. 

He did very well postoperatively, returned to his farm work, and had no digestive 


difficulty. Postoperative acid determination one year later showed free acid to 50 degrees. 


On March 4, 1947, he began to have tarry stools and noted onset of weakness, When 
ne reported to the clinic one week later, x-ray examination and gastroscopy did not reveal 
presence of any ulcer. He was treated conservatively. 

On the last visit to elinic July 15, 1947, he was asymptomatic, and has remained 


well since this episode of hemorrhage 


CASE 5 (No. 755204).—J. W., a woman, aged 42 vears, was admitted March 21, 1945, 
with a diagnosis of duodenal ulcer with obstruction. She had typical uleer symptoms for 


ten years, consisting of epigastric pain, nausea, vomiting. Hematemesis and melena were 
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present on two oceasions. She was operated upon on April 2, 1945. Weight of the resected 


Operative findings were posterior wall duodenal ulcer perforated 


specimen was 235 Gm. | 


onto pancreas. The closure of the duodenum was difficult. Postoperative convalescence 
was complicated by development of a left subphrenie abscess which was drained, 

The patient was readmitted to the hospital on Oct. 6, 1945, at which time she had 
evidence of small bowel obstruction. At operation volvulus and gangrene of small bowel 
were found. This necessitated resection of four feet of small bowel. 

She was last seen in February, 1947, when she complained of pain after meals and 
bloating. She observed dietary restrictions and was limited to frequent small feedings. Her 
height is 5 feet 5 inches and she weighs 101 pounds, She appears considerably underweight 
X-ray examination shows a well-functioning eastrojejunal anastomosis with no evidence of 
recurrent ulceration, 

This patient has many home difficulties and is extremely nervous. Psychotherapy has 
benefited her to some degree. It may be that in the event her emotional problems were 


alleviated, the general health would improve. 


CASE 6 (No. 740662).—R. M., a man, aged 62 years, was admitted March 14, 1944. 
There was typical ulcer history of three years’ duration. He complained of dull constant 
epigastric pain and weight loss. The preoperative acids were as high as 48 degrees. The 
patient was operated upon March 27, 1944. The weight of the resected specimen was 150 
Gm. Operative findings were posterior wall duodenal ulcer perforated onto pancreas. 

Postoperatively, the patient was unable to gain weight and had multiple complaints 
such as epigastric pain, poor appetite, and marked weakness. X-ray examinations have 
been negative for presence of recurrent ulcer. 

In 1946, the patient was hospitalized on the neurology service because of pain in the 
back and legs; parasthesia of both arms and legs; tinnitus and decreased hearing in left 
ear, Diagnosis of primary lateral sclerosis was made. 

On May fe 1947, a local doctor reported x-ray examination at this time showed no evi 


dence ot uleer. 


CASE 7 (No. 737643).—A, M., a man, aged 47 years, was admitted Nov. 23, 1943, with 
t diagnosis of duodenal ulcer, He had typical ulcer history of thirteen years’ duration. He 
complained of epigastric pain and occasional vomiting. The preoperative acids were as 
high as 54 degrees, He was operated upon on Dee. 1, 1943. Weight of the resected 
specimen was 165 Gm. Operative findings were anterior wall duodenal ulcer. 

The patient did not report for periodic checkups. This might have been due to the 
fact that he resided in Nebraska. In answer to the questionnaire, he stated that his health 
Was poor, and he had frequent diarrhea and abdominal distress. He was able to earry 
nm his work, Repeated requests for him to return for follow-up and examination have not 


been answered. 


CASE 8 (No. 719147).—A. T., a man, aged 37 years, was admitted May 5, 1942, with 
i diagnosis of duodenal ulcer with obstruction. He had a typical ulcer history of nine 
years’ duration. He complained of epigastric distress, vomiting, and melena. Fasting 
specimen showed 51 degrees of free acid. He was operated upon May 5, 1942. The resected 
specimen weighed 220 Gm. Operative findings were anterior wall duodenal ulcer. 

The patient had meningitis in 1946 and is suffering from postmeningeal effects. 

He last reported to the surgery clinic Jan. 28, 1947, at which time he complained of 
abdominal distress and diarrhea. It was necessary for him to limit the size of meals and 
eat frequently. He also complained of feeling weak and tired. X-ray examination showed 
no evidence of recurrence. 

It is felt that because the patient bad had meningitis, it might be a contributing 
factor as to the state of health at this time. The patient was considered an unsatisfactory 


result on the basis of the complaints. 
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In the two patients who developed recurrent ulcers it was felt that criteria 
for a satisfactory operation had not been met. One patient (lL. B., Case 1 
had an inadequate resection done. Because 6 em. of jejunum were included 
In the 155 Gm. weight of the resected specimen, the actual weight was 155 Gm. 
This amount is far below the average weight of resected specimens. The other 
ease (R. D., Case 2), developed recurrent ulcer because the proximal loop was 


longer than usual. 


RESULTS IN THE GROUP IVA OPERATION IN SERIES I, DUODENAL ULCER, 


GASTRCJEJUNAL ULCER 


There were 55 patients with Group IVA operation followed in Series LI. 
Kighty per cent of these patients were enjoying very good health. Ten pa- 
tients, 18 per cent of the cases, were classified *‘satisfactory.’’ One patient, 1.8 
per cent of the cases followed, was ¢lassified a poor result: because of a recur- 
rent gastrojejunal ulceration. 

Following is a case summary of the one patient who had Group [VA opera- 
tion in Series I and was ¢lassified “poor.” 


W. FP. (No. 699799), a man, aged 5S vears, had six hospital admissions. The first 
admission was on Sept. °4 1940, at which time he wave a history ot peptic uleer of forty 
four vears’ duration. Symptoms began at 14 vears of age. He had had six severe hemorrhages 
prior to admission to the hospital on Sept. 24, 1940, In 1926, the patient had had a gastro 
jejunostomy performed. Subsequent to this he had three severe episodes of bleeding. 

On Sept. 24, the patient was hospitalized because of presence of weakness, tarry stools, 
and drop in hemoglobin, Diagnosis was bleeding peptic ulcer. He was treated conservatively 
With good results. 

The second admission was on Auge. 5, 1942. At that time he was readmitted for eon 


sideration of surgical treatment for chronic duodenal uleer and possible stomal. He had 
eontinued to have gastric hemorrhages since the last admission. He had had little or no 


distress in the abdomen. The patient had been very cooperative, followed the diet well, jhad 


taken very good care of himself. In view of the recurrent hemorrhages, gastrectomy was the 
treatment of choice. He was operated upon on Aug. 11, 1942. The operative findings con 
sisted of the following: There was considerable induration in the neighborhood of the 
duodenum. Questionable gastrojejunal ulcer was present. Because of the large amount of 


induration surrounding the duodenum, it was felt that in this case a Group IVA operation 
should be done. The weight of the resected stomach was only 75 Gm. However, although 
the stomach was very small, the record suggests that only a 60 per cent resection was 
accomplished, 

The third admission was for treatment of a Colles fracture involving the right wrist. 

The patient was admitted for the fourth time on Oct. 1, 1945. At that time he com 
plained of the oecurrence of tarry stools beginning on Sept. 50, 1945. This was preceded 
by three weeks of mild abdominal distress. It was believed this patient had a bleeding 
stomal ulcer. He was treated conservatively with continuous intragastric drip of milk and 
eream and milk of Trinesium. On conservative therapy, the patient’s bleeding stopped and 
he was discharged on Oct. 29, 1945. 

He was readmitted for the fifth time on April 22, 1946. He had been doing quite well 
on a medical regimen, but was admitted this time for treatment of nocturnal exertional 
dyspnea, Diagnosis at this time was primary hypertension and quiescent gastrojejunal 
ulcer. 

The sixth admission was on Noy. 11, 1946. At that time the patient complained of 
epigastric pain coming on late after meals and relieved by food and alkaline medications. 


On Nov. 13, 1946, the patient was operated upon and bilateral supradiaphragmatic vagotomy 
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was done. X-ray examination on Jan. 22, 1947, showed absence of any evidence of pathology 
except for rather slow emptying into the jejunum, Patient is apparently not having any 
difticulty and has resumed his occupation. 

It has been stated by Lewisohn that in order to achieve satisfactory re- 
sults the duodenal ulcer must be removed. Ilowever, in the cases followed and 


studied here with Group IVA operation where the ulcer was left in situ the re- 


sults were gratifying, in that a low percentage of poor results was found. hh 
the one poor case, 1.8 per cent of the patients in Series | with Group IVA 
operation, it was found that the patient developed a recurrence because an in- 
adequate resection was done. 

The question may naturally be asked as to why recurrent ulcers are a prob- 
lem if the criteria for a satisfactory operation for ulcer have been followed. 


One may answer this by self-inquiry: Have the criteria been followed? Thus, 





a surgeon after a long tedious battle with the intra-abdominal contents of a 
short fat hypersthenie individual, may in his own mind feel that he has done a 
ood operation. However, it is in that type of individual, where the stomach 
is small and transverse in nature, and tethered alone the diaphragm making 
exposure difficult that one cannot feel, but instead should be mathematically 
certain that an adequate amount of stomach has been taken. It is our practice 
in the Clinie to excise at least 175 Gm. of stomach. This point was not fol- 
lowed in two cases (lL. B., No. 743745, and W. P.. No. 699799). Both of these 
patients fell into the category just mentioned. Naturally one would surmise 
that if recurrences are to be had, they will oeeur in individuals where in the 
criteria have not been met. It is our belief that this was the cause of recurrent 


ulcer in these two patients, that Is, not excising enough stomach. | 
RESULTS OF GROUP IV OPERATIONS 


Since this study is an evaluation of 416 patients consecutively operated 
upon from Jan. 1, 1940, the results of the Group TV operation were also in- 
cluded. It was quickly appreciated that this procedure was unsatisfactory in 
the treatment of duodenal ulcer and, therefore, it was discontinued early in 1941. 

Follow-up studies were carried out on six patients. There were two addi 
tional patients operated upon in 1940 who had Group ITV operation, and then 
were re-operated upon within a six-month period. They have been included in 
the patients followed that had Group III operation. 


Of the six patients on whom follow-up was done. three were doing wel 





The remaining three were found to be poor 
The following is a brief summary of the three cases in which Group LV 
operation was done. 


CASE 1 (No. 694072).—C. J., a man, aged 24 years, was admitted April 6, 1940, with 

diagnosis of duodenal ulcer. He had a typical ulcer history of twelve years’ duration and 

eomplained of severe epigastric pain. The patient was operated upon April 11, 1940. The 

specimen measured 244 sq. em. Operative findings were anterior wall duodenal ulcer with a 
good deal of surrounding induration. 

Postoperatively the patient did well and was inducted in the Army on Mareh 21, 1941. 

He received medical discharge on Oct. 22, 1945, because of marginal uleer. Surgery was 


done by the Veterans Administration and a marginal ulcer was found 








SOS SURGERY 


CASE 2 (No. 601445).—O, M., a woman, aged 46 years, was admitted with typicai 
history of duodenal ulcer on May 24, 1940. She previously had surgical repair of a per 
forated ulcer in 1920, and gastrojejunostomy in 1926, The patient continued to have inter 
mittent periods of epigastric pain. In February, 1940, she had severe hemorrhage and onset 
of severe epigastric pain. She was operated upon May 24, 1940, with a Group IV opera 
tion. Operative findings were anterior and posterior wall duodenal ulcer. Weight of the 
resected specimen was not given, Specimen greater curvature 18 em., lesser 7 ¢m., proximal 
line of resection 4.5, distal 6.5. 

The patient did fairly well but had episodes of severe epigastric pain associated with 
ingestion of fried and fatty foods. On Sept. 26, 1941, a cholecystectomy was done. Diag 
nosis was chronic cholecystitis and cholelithiasis. She felt fairly well subsequently until 
February, 1946, when she began to have severe epigastric pain, melena, and extreme weakness. 
Again in the summer of 1946 she had melena and a repetition of this in November, 1946. 

She was readmitted on Jan. 12, 1946 and reoperated upon Jan. 15, 1947, with Group 
III operation. Operative findings were long proximal loop 45 em. plus 10 em. of entero 
anastomosis. Distance from proximal side enteroanastomosis was 15 em.; total length 70 
em. from ligament of Treitz to gastrojejunal anastomosis. Diagnosis was gastrojejunal 


uleer. 


CASE 3 (No. 668620).—H. L., a man, aged 55 vears, was admitted April 28, 1940, with 


typical history of duodenal uleer of thirty years’ duration. The symptoms were epigastric 


2, and weight loss. He was operated upon April 27, 1940. Operative findings 


pain, bloating 
were anterior wall duodenal uleer with considerable induration. Weight of the resected 
specimen was not given. 

The patient did fairly well for about pne year, and then began to have epigastric pain, 
bloating, and had to restrict his diet. He returned to the clinic in July, 1947, complaining 
of the symptoms mentioned. He was readmitted July 19, 1947, and reoperated upon July 
28, at which time the antral segment was excised. The patient previously had had a Jong 
proximal loop and an enteroanastomosis. This was excised with a segment of stomach and 


a short proximal loop was made. 


RESULTS OF SERIES II ACCORDING TO TYPE OF OPERATION, GASTRIC AND 
PYLORIC ULCER 


Because handling of the duodenum presents no technical problem, all the 
patients in this series were treated by Group IIT operation. 

Of the 72 cases in which follow-up study was done, 55, or 76 per cent, of 
the patients were feeling very well; 15, or 21 per cent, were classified satisfae- 
tory ; and > or 2.7 per cent, were poor 

No recurrences were found in this series 

The following is a brief summary of the two cases in this series which were 


classified as unsatisfactory 


CASE 1 (No. 723781).—H. 8., a man, aged 58 years, was admitted to the hospital June 
19, 1945. He had typical ulcer history for eight years. Symptoms consisted of epigastric 
pain, nausea, and vomiting. The patient had been performing gastric lavage for a period 
of eight weeks. He was admitted in a state of alkalosis with extrarenal uremia. The pa 
tient was very malnourished. He was operated upon June 14, 1943, after the alkalosis has 
been corrected and blood urea nitrogen had returned to normal. The reseeted specimen 
weighed 360 Gm. Operative findings were prepvloric uleer and an extralumenal cicatricial 
obstruction of stomach and duodenum. 

Postoperatively there was some improvement but the patient has never been too well. 
He has occasional nausea and vomiting, must eat frequent small meals, and avoids many 


foods. He is also subject to periods of mental depression and has arthritis of a severe degree. 
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CASE 2 (No. 702401).—E. L., a man, aged 47 years, was admitted to the hospital 
on Dec, 9, 1940, with five weeks” history of acute onset of epigastric pain, weakness, and 
melena. The preoperative diagnosis was probable carcinoma of the stomach, The patient 
was operated upon on Dee. 16, 1940. Weight of the resected specimen was 250 Gm. Opera 
tive findings were benign gastric ulcer of the mid-portion of the lesser curvature. Size of 
the uleer was 24% by 1% em. 

Postoperatively the patient did fairly well for four years. In June, 1945, he began 
to have more difficulty, was underweight, complained of distress after meals and nausea, 
observed many dietary restrictions, and ate frequent small meals. The patient has been 
requested to return to the clinic by letter and even telephone in July, 1947, but he fears 


further surgery and is reluctant to return. 


OBSTRUCTED AND NONOBSTRUCTED CASES 
Sanders,’ in reviewing his cases, noted that the results in patients who 
had been obstructed prior to gastrectomy were better than in nonobstructed 
patients. We were interested in determining if this observation was true in our 
cases. Table XIL indicates results in obstructed and nonobstructed patients in 


Series | and Lt. 


TABLE XII. RESULTS OF OBSTRUCTED AND NONOBSTRUCTED CASES 


DEATH 
FOL EX FACTORY 
OPERATED LOST IM MED. LATE LOWED CELLEN' GOOD SATIS- POOK 
Series i- Duode nal l leer, Gastrojejunal { lee) 
Obstructed Sv l } 5 7+ 9 19 12 } 
Nonobstructed = 244 10) 10 6 218 4 123 33 S 
Total cases B26 1] 14 4 292 O35 172 2) 12 


Series II, Gastric and Pylori Uleer 


Obstructed 11 0 0) 3 Ss l 5 l l 
Nonobstructed 79 } 3 6 O4 S t] 14 l 
Total cases 90) } 5 a) le ) Ht) 15 , 


No appreciable difference was noted in results between obstructed and non- 
obstructed patients except for a slightly higher percentage of poor cases among 
the obstructed patients. (See Table XITA.) 


TABLE XIT A 


NONOBSTRUCTED OBSTRUCTED 
RESULT NUMBER PER CENT NUMBER PER CENT 
Excellent 62 21.9 10 12.1 
Good 164 58.2 54 66.0 
Satisfactory 17 16.8 LS 15.8 
Poor y aN 5 6.1 
Total 282 L100 S82 L100 


POSTOPERATIVE HEMOGLOBIN VALUES 


Table XIII indicates 347 postoperative hemoglobin determinations for pa- 
tients according to sex. It also shows the result as to number of vears follow- 
up study was carried out. 
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TABLE XIII. POSTOPERATIVE HEMOGLOBIN VALUES 


2 YEAR 3 YEAR ! YEAR 5 YEAR G YEAR 7 YEAR 
MALI FEMALI MALI FEMALI MALI FEMALE MALI FEMALE MALI FEMALE MALI FEMALI 

(nema 2 3 } 3 | l 2 2 l 0 0 0 
Borderline | 3 5 | 3 3 \) 3 () | 
Normal 76 14 }] 1] ite. 6 1 6 19 l od 5 
Total $2 20) 1 14 1) s 4 1] 20 | od 6 
Total cases 102 OS tS 69 a4 L) 

Normal, hemoglobin greater than 12.5 Gm.: values as high as 17 Gm. 

Borderline, hemoglobin greater than 11 Gm. but less than 12.5 Gm. 

\nemia, hemoglobin values Jess than 11 Gm. 


It was found that two vears following surgery, the males showed a normal 
hemoglobin in 92.6 per cent of the cases as compared to 70 per cent in the 
females. At three years, 83.4 per cent males had normal hemoglobins, whereas 
the females totaled 57.8 per cent. Normal hemoglobins were found in the males 
in 95 per cent of the cases as contrasted with 75 per cent in the females at four 
vears. <At five vears, the males had normal hemoglobins in 90.7 per cent of the 
cases as compared to 54.5 per cent in the females. Ninety-five per cent of the 
males and only 25 per cent of the females had normal hemoglobins at six years. 
Seven years following surgery hemoglobins were found to be normal in 100 per 
cent of the males, and 83 per cent of the females. 

There was a marked difference in hemoglobin values between males and 
females as shown through the entire seven-year follow-up. Males appeared 
more capable of maintaining normal hemoglobins. 

In the patients who were not bleeding from a recurrent ulcer, only one 
case was encountered of severe anemia which did not respond to iron therapy. 
This was the case of a woman who had a hemoglobin value of 6144 Gm. The 
cause of anemia could not be determined because of the patient’s refusal to 
have further studies done. 

POSTOPERATIVE WEIGHT CHANGES 

There was a significant number of patients who had difficulty maintaining 
what would be considered normal weight. Although the inability to gain weight 
in patients who have had subtotal gastric resections is not uncommon, symptoms 
arising from this are rare. 


Table XIII A indicates the weight changes that occurred in Series I and II: 


TABLE XIII A. POSTOPERATIVE WEIGHT CHANGES 


AV. WT. AV. WT. 
NUMBER WHO GAINED NUMBER WHO LOST 
SERIES GAINED WT. (POUNDS ) LOST WT. (POUNDS ) NO CHANGE 
| 154 14 10S 11.9 23 
I] 17 14.6 17 9.2 3 
Total 2()1 [3:5 125 11.0 26 
57% 35.0% ) (7.3% ) 


*Since this study was completed we have had the occasion of noting the occurrence of 
clinical pernicious anemia in one of our patients (K. E., No. 786716), operated upon in 1942 
for a gastrojejunal ulcer. He previously had a gastrojejunostomy done in 1907, followed by 
a small gastric resection elsewhere in 1911. 
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POSTOPERATIVE DIGESTIVE DIFFICULTIES 


Table XIV shows the number of patients that had any digestive difficulty 
as reported by vears for Series [ and II], respectively. 

‘Multiple complaints’? refers to those patients who had more than one di- 
gestive complaint. ‘‘Nene’’ refers to the patients who had no complaints, ex- 
cept for single minor complaints as listed. 

There were 364 patients followed in Series I and II. Of these, 311, or 86 
per cent, of the patients had no digestive difficulty whatsoever. Minor symp- 
toms were found in 37, or 10 per cent, of the cases. Sixteen patients, or 4+ per 
cent of the cases, had multiple complaints. 

Follow-up was done on 292 patients in Series I. Of these 85.6 per cent 
were asymptomatic. Minor complaints were found in 10.3 per cent of the cases ; 
and 4.1 per cent of the patients had multiple complaints. 

Seventy-two patients were followed in Series I]; 84.7 per cent were without! 
digestive difficulties; 9.7 per cent had minor complaints; and 5.5 per cent had 
multiple complaints. 

‘DUMPING SYNDROME”’ 


The success or failure of operative procedures for ulcer in the past has been 
evaluated mainly on the basis of recurrent ulceration. This is the most im- 
portant consideration. However, in recent years, a considerable awareness has 
occurred that there are patients who may suffer from symptoms which may to 
a greater or lesser degree deprive the patient of a good end result even in the 
absence of recurrent ulceration. 

Realization that some disturbing symptoms followed anatomie alterations in 
the normal stomach and small bowel relations was noted by Hertz** in 1913. 
He observed the symptoms of sensation of fullness in a patient with a gastro- 
Jejunostomy. The symptoms were severe enough to force the patient to decrease 
the intake. He also noted in this patient, on fluoroscopic examination, that the 
stomach emptied rapidly and that there was an associated distention of the Je- 
junum. Hertz believed that the distress was occasioned by this rapid emptying 
and sudden distention. He stated that the patient obtained relief by lying down 
and believed that the reason for this was the fact that with the patient prone, 
the stomal opening was no longer the most dependent portion of the stomach. 

Mix*® stated that in patients in whom distress arose of the nature just 
described following gastrojejunostomy, the symptoms were relieved by taking 
down the gastrojejunostomy and restoring normal gastrointestinal continuity. 

With the increase in the number of subtotal gastric resections being done 
for peptie ulcer, these postprandial symptoms have been the subject of mueh 
discussion. 

Eusterman and Balfour*® stated that the symptoms were due to ‘‘too rapid 
emptying.’ 

Snell*? mentioned the svndrome, but believed it disappeared after the 
jejunum became accustomed to the new anatomie arrangement. Glaessner** 
stated that the symptoms were on the basis of hyperglycemia in some of the pa- 
tients within the first half hour following the meal. 
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Lapp and Dibold*® in 1933 called attention to the presence of hypoglycemia 
two and one-half hours following a meal. They found that in performing glu- 
cose tolerance tests on gastrectomized patients, there was an abnormally high 
rise above normal in blood sugar values within the first hour followed by a 
hypoglycemia two to two and one-half hours later. 

Schwartz, Rhemeold, and Necheles*’ were unable to correlate the level of 
blood sugar with the appearance of symptoms, and they believed symptoms to 
be based on distention of the upper part of the small bowel. Custer, Butt, and 
Waugh" also favored this as being the important factor. 

A definite pattern of svmptoms has been noted in the gastrectomized pa- 
tient. These symptoms occur during the progress of eating, immediately after, 
or within one-half hour after finishing the meal. The patient becomes distended 
and has a sensation of fullness in the epigastric region. A feeling of an un- 
pleasant sensation of general warmth oceurs, and with this the occurrence of 
cold sweat mainly on the forehead. Some of the patients complain of weakness 
or fatigue; others feel very sleepy. There is an associated cardiac palpitation, 
and the patient may appear very pale. To the previously described symptoms 
has been given the name, *‘dumpinge syndrome.’’ The name has been derived 
from the fact that it was believed the rapid dumping of food into the jejunum 
and resulting d’stention was responsible for this effect. 

The incidence of ‘*dumping syndrome’? has variously been reported as 
varying from 5.6 to 7 per cent. Jordan” reported that ‘‘dumping syndrome’’ 
and recurrent ulcer accounted for 25 per cent of the unsatisfactory results fol- 
lowing partial gastrectomy. 

Miller®* noted an incidence of 7 per cent in his cases. Custer and asso- 
clates”! reported 28 in 500 cases, or 5.6 per cent. Mateer,’’ commenting on Jor 
dan’s paper, stated an incidence of 14 per cent. 

Custer, Butt, and Waugh*! felt that the size of the stoma was related to the 
symptoms and modified the operative procedure from a Polya in which the entire 
eut end of the stomaeh is used for the anastomosis. He changed this to a 
Hofmeister modification in which the lesser curvature side is inverted, reducing 
the size of the stoma. He subsequently noted that when ‘‘dumping syndrome”’ 
appeared it was less severe and disappeared within a short time. Table XV 
shows the cases of ‘‘dumping syndrome” in Series I and II. Eleven patients, 
or 2.6 per cent, complained of svmptoms of ‘‘dumping syndrome.’’ In no case 
were the symptoms of a severe degree, but rather could be classified as moderate 
or mild in nature. With the exception of one patient (I. S.) all the patients 
were able to maintain normal nutrition. These patients have had to make some 
adjustments in their dietary intake and usual routing. They found that de- 
creasing the size of the meals, avoiding liquids with meals, and eating more fre- 
quently, diminished their symptoms. Others learned that resting immediately 


after eating would tide them over the period of discomfort. 


POSTOPERATIVE QUANTITATIVE FOOD INTAKE 


Table XVI shows the number of patients followed for each vear and their 


ability to observe normal eating habits with regard to quantity and regularity 


for Series T and IT, respectively. 
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‘ 


The term ‘*‘three regular meals’’ implies that the patient eats regularly and 





his intake is the average amount of normal people. The designation ‘‘three 


regular meals plus’”’ refers to the patient with eats at a regular time, whose 


TABLE XV. CASES OF ** DUMPING SYNDROME’? 


WEIGHT 
OF 
RESECTED | 
HOSPITAL NO. OPERA SPECI PREOP. PRESENT 
NAME, AGE, TION MEN WT. wr. 
SEX DIAGNOSIS DATI GM. ) (POUNDS ) ( POUNDS ) SYMPTOMS 


Series 1, Duodenal Ulcer, Gastrojejunal Uleer 

717018 (ELA. Duodenal ulcer IVA 215 125 140 Feels weak and exhaust 

64 (m) with obstruct. 2/2/42 ed for about 1 hr. after 
meals, mainly after 
heavy meals 

717995 ( L.A.) Duodenal uleer 11] 285 106 103 Feels exhausted after 

57 (f) with obstruct. $/1/42 meals, rests for 4% hr.; 
has slight epigastric 
distress 





726872 (L.R.) Duodenal ulcer 11] 165 190 193 Perspires a great deal 
36 (m) 1/19/43 after meals for % hr. 
736926 (R.S.) Duodenal ulcer 11] 120 145 39 Weakness and sweating 
49 (m) 10/25/45 after some meals re 
lieved by lying down 
602509 (E.F.) Duodenal uleer 111 120 125 118 Wenkness, sweating, 
43 (f) 9/13/43 nausea for 1% hr. after 





meals relieved by lying 
down: does not oceur 
after every meal 


749789 (1.8.) Duodenal ulcer IT] 210 130 115 Following meals has 
61 (m) with hemor 11/28/44 sensation of fullness. 
rhage & feels weak and 
obstruct. drowsy and must lie 
down for 15 min. 
736835 (G.L. CGastrojejunal 111 285 139 147 Sick feeling after 
25 (m stomal uleer, 11/15/43 meals, weakness, palpi 
DU. tation, and breaks out 
in cold sweat lasts M4 
to 1 hr. after meals 
7414438 (T.C.) Duodenal & 11] v2 130 133 Becomes sleepy after 
52 (m) gastrie uleer }/20/44 evening meal, feels 
somewhat faint and 
dyspneie, better after 
lving down for % hr. 
753037 (A.S. Gastrojejunal II] 135 144 Has nausea, weakness, 
56 (m 1/11/45 flushing of face, pal 
pitation, feels faint, 
perspires freely for 15 
min, to % hr. after 
meals 
eit 4 Series II 
691427 (C.M.) Gastrie uleer IT] 125 182 170 Weakness and sweating 
599 (m 1/13/42 after meals relieved 
by lying down, dura 
tion 4 to 1 hr. 
721674 (W.H. Gastric ulcer ITT 200 140 160 Feels weak and tired 
16 (m) 7/17/42 after some meals, 


hecoming less severe 


and less frequent. 
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TABLE XVI. POSTOPERATIVE QUANTITATIVE Foop INTAK} 


MALES AND FEMALES COMBINED QUANTITATIVE FOOD IN TANI 
TOTAL o REG. > REG. 
YEAR CASES DEAD NO RECORD FOLLOWED MEALS MEALS FSF 
Series 1, Duodenal Ulcer, Gastrojejunal Uleer 

1940 tS ) 1 1 | 20 10) 0 
194] ail S o bO ZY 11 

1942 61 2 l 5S 12 1] D 
1945 Bo yi 2 19 a 15 a 
1044 60 6 a4 oF 14 3 
1945 Do Z l D0 30 12 ) 
Total 326 20 1] ZYz 199 7 20) 

Ne TLtEeS Ii, Gastrv and Pyloric Clee 

1940) 1D } l 10 Z } l 
194] 14 Z Z 10 if o 

1942 1D Z l 12 10) Pe 

1945 16 Z 14 7 ) t 
1944 2] 3 1S 1] 7 

1945 NY l Ss 5 > 

Totalt 90 14 } 12 1 22 a) 

*Three regular meals, 199 or 68.1 per cent; 3 regular meals plus, 73 or 25.0 per cent; 
frequent small feedings, 20 or 6.8 per cent. 
*Three regular meals, 45 or 62.5 per cent: 3 regular meals, 22 or 30.5 per cent; frequent 


small feedings, 5 or 6.9 per cent. 


intake is slightly smaller than normal amounts, and includes supplemental 
feedings between meals. *‘ Frequent small feedings’” indicates that the pa- 
tient is unable to take a normal size meal and therefore must eat frequently 
and smaller amounts. 

There was a total of 364 patients followed in Series | and IL with regard 
to quantitative food intake. Of these, 244 patients, or 67 per cent of the cases, 
were enjoving three regular meals; 95 patients, or 26 per cent of the cases, ate 
three regular meals plus supplemental feedings; 25 patients, or 6.5 per cent 
were restricted as to the amount of food they cou'd eat at one time and also 
were eating frequently. 

There were 292 patients followed in Series I. Of these, 65.1 per cent ate 
three regular meals; 25.0 per cent ate three regular meals plus supplemental 
feedings; and 6.8 per cent resorted to frequent small feedings. 

In Series II there were 72 cases followed. Of the total, 62.5 per cent of 
the patients were able to eat three regular meals; 30.5 per cent ate three regular 


meals plus supplemental feedings; and 6.9 per cent ate frequent small feedings. 
POSTOPERATIVE FOOD INTOLERANCI 


Table XVII indicates the number of patients with food intolerances by 
Vears for each of the two series 

There were 364 patients followed. The majority ot patients followed in 
the study, 60.8 per cent, were able to eat all foods without restrictions; 34.7 
per cent of the patients were able to eat a regular diet, but had difficulty with 
single foods; 4.4 per cent observed dietary restrictions for multiple foods. 

Of the 292 patients followed in Series I, 61.9 per cent of the patients ate 


all foods without any restrictions; 31.5 per cent had no dietary restrictions ex- 


cept for single foods; 6.5 per cent observed dietary restrictions for multiple 


foods. 
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In Series I], of the 72 patients followed, 73.6 per cent of the patients ate 
all foods without any restriction; 23.6 per cent had no dietary restriction, 
except for single foods; and 2.7 per cent observed dietary restrictions for 
multiple foods. 

It was found that a considerable number of patients were not drinking 
milk since the operation. The question arose as to whether this was due to an 
intolerance to milk or merely a dislike because of long usage in medical regimen 
prior to surgery. Symptoms of intolerance to milk were nausea, feeling of 
fullness, upper abdominal distress, and vomiting in some cases. 

Table XVIII shows patients’ tolerance to milk in Series [| and IT. 

Of the 364 patients followed in the two series, 94 patients reported they 
did not drink milk postoperatively. Twenty-seven patients stated they did not 
drink milk preoperatively and postoperatively. A> delnite aversion to milk 
was noted in 57 patients, or 16.9 per cent. These individuals reported no dis- 
tress from milk, but had acquired a distaste for it from lone usage as part of 
the medical regimen. The remaining 87, or 11 per cent, did not drink milk 
postoperatively because they were intolerant to it. 

Eleven patients were studied who stated they were intolerant to milk. A 
Rehfuss duodenal tube was passed into the stomach and positioned under fluoro- 
scope, so that the end of the tube lay just within the gastric pouch. Then 200 
ee, of 34 per cent butterfat milk was placed in an ordinary intravenous flask 
which was completely covered to prevent the patient from knowing what was 
being administered. This was run in rapidly to simulate the patient’s drink- 


ing milk under ordinary circumstances. 


TABLE XVIII. TOLERANCE To MILK 


USE OF MILIS USE OF MILK 
POTAT PREOP. POSTOP. DEFINITELY 
YEAR CASES DEAD NO RECORD FOLLOWED YES NO YES NO INTOLERANT 
Series I, Duodenal Ulcer, Gastrojejunal Uleei 
1940 1S 3 | }] i 4 28 Ls l 
1941 D1 S 3 tO) 37 35 2g 1] 
1942 61 2 l DS D1 7 37 21 7 
1945 53 2 2 10 14 5 33 16 Q 
1944 60 6 54 54 oS 26 re) 
1945 D3 2 ] D0 16 { 35 15 7 
Total 326 233 1 292 269 23 190 102 33 
Ne ries Il, Gastric and Pyloric U lee rs 
1940 L5 } l 10 9 ] 9 l | 
194] 14 2 2 10 iw) l 7 o 
1942 15 2 l 12 12 a) 3 
19455 16 2 14 13 | S 6 2 
1944 21 3 1S Le ] Ld ° l 
1945 9 1 Q R 5 » 
Total Q) 14 4 fp OS } 53 19 } 


Table XIX shows patients’ reaction to milk and cream, and emptying time 
of the stomach after administering milk and cream. 

One patient noted slight transitory upper abdominal] distress. Another 
complained of nausea, weakness, and had marked diaphoresis. The difficulty 
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lasted for about fifteen minutes and gradually disappeared. This is the only 
case observed here where symptoms elicited were comparable to those of **dump- 
Ing svndrome.”’ 

In nine patients no distress was noted during the period of administration 
and for one-half hour following. It would appear that the psychologic factor 
might play a part in patients who were intolerant to milk. 
of butterfat the 


same manner 2s that described for milk. and no distress was noted in any case. 


Four patients were given 50 ©.c. 35 per cent eream 1 


In five patients there was moderate increase in emptying time of the 


stomach after the 


In the 


appreciable delay 


three 


administration of milk. 
of the four patients who were given cream, there was an 


in the emptying time of the stomach. 





HOSPITAI 


NO., NAMI 
SEX DIAGNOSIS 
749446 Duodenal 
ji ie ulcer 
€ i 
O41859 Duodenal 
Pe. ulcer 
(1m 
792872 Duodenal 
G.M. ulcer 
m 


H9OT905 


Duodenal 


> [Py igs uleer and 
m oustric 

GS548S8 Duodenal 
EH.) ulcer 
m 

691274 Gastric 
ap. 

(mm 

G9BS845 Duodenal 
BL. ulcer 
f 

TORY? 1 Duodenal 
E.O.N. ulcer 

(mm) 

709645 Duodenal 
ats. ulcer 
tl ) 

795204 Duodenal 
J.W. uleer 
€&! 


793037 
A.S. 


In) 


*Thin 


Gastro 
jejunal 


barium mixture 


TABLE XIX TOLERANCE TO MILK AND CREAM 
EMPTYING 
CONTROL TIME” 
WEIGHT OF EMPTYING AFTER” AFTER 
RESECTED REACTION TO TIME MILK REACTION (REAM 
SPECIMEN MILK ( MIN. ) ( MIN. ) ro CREAM ( MIN.) 
195 Gm. None 12 25 
145 Gm. None 1D IS None t] 
175 Gm. Sl. transitory 10 IS 
upper abd, 
distress 
305 Gm. None 12 16 None 20) 
30] <q. None 10 15 
Ci. 
240 sq. None — 14 l4 None 30 
mri. 
150 Gm. None 10 1D 
ISS Gm. None 1 14 
220 GI None 1] ra 
235 Gm. None 10 10 
No wt. Began to perspire, 4 Zo None a4 
complained of 
feeling weak, 
tachveardia, and 
nausea 
of 150 c.c. water and 70 tm. of barium. 
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Carbohydrate, particularly in form of desserts, was most common food 
listed with which patients had difficulty. Sweets were not tolerated in 61, 
or 16.7 per cent, of the patients. Symptoms listed were distress, nausea, and 
vomiting in some cases. 

Eleven patients were investigated for intolerance to sweets by putting 
90 Gin. of glucose in 200 ¢.c. of water into the stomach. This was administered 


in the same manner as was done with milk. Blood sugars were taken for fast- 


in@ values; at 15 minute intervals for the first hour: then at one-half hour 


intervals for the remainder of the two and one-half hour period. Only one 
patient complained of any distress. He had slight nausea during the first 
fifteen minutes of the test. 

The blood sugar values in the I] patients showed a rapid and often an 
abnormally high increase. They also showed abnormally low values at two to 
two and one-half hours. The time of maximal inerease of blood sugar was found 
to be at thirty minutes in 7 of the cases, forty-five minutes in 3 cases; and 


one hour in 1 ease. 


TABLE XX. GLUCOSE TOLERANCE TES! 








HOSPITAL 


REACTION 


NO., NAME, TO FAST 1D 20) 15 l 1% 2 IY 
SEX DIAGNOSIS GLUCOSE ING MIN MIN. MIN. HR HR. HR, HR. 
709292 Duodenal None SO 179 18S 15] 145 124 te 56 
(R.1.) uleer 
m ) 
725986 Duodenal None 135 364 263 174 148 
(RK.) ulcer 
( { ) 
761214 Duodenal Slight 65 151 192 120 90) 9 66 
(ies) ulcer nausea 
(m) 15 min. 
641859 Duodenal None 95 171 180 133 130 89 7] 
(E.P.) ulcer 
(1) 
O3S8S690 Duodenal None 71 208 Zio 289 200 130 87 
( E.R.) ulcer 
(£3 
714541 Duodenal None 61 105 115 119 122 10) 14 
(J.B.) uleer 
(m) 
TOSGS9 Duodenal None SO 149 158 152 S4 14 
(icky) ulcer 
( In) 
700113 Gastric None 110 235 05 yt f 118 104 102 
(S.s. ) 
(i) 
758321 Duodenal None 116 220 258 289 136 167 
(E.N.) ulcer 
(m) 
758311 Duodenal None SO 167 214 238 187 105 igi 66 
(E.D.) uleer 
(m) 
643563 Duodenal None LO5 285 149 S3 79 77 


(J.K.) 
(m) 


uleer 
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Two cases showed an increase over 210 me. per cent during the first fifteen 
minutes. In six of the cases the blood sugar was markedly increased. 

In the hv poglycemic period there were four patients whose blood sugars 
were 66 mg. per cent or lower. One had a blood sugar value of 39 me. per 
cent at the one and one-half hour period without experiencing any symptoms. 
No patients with low blood sugar values had symptoms. 

From this small series of patients, it appears that there is no relation 
between blood sugar values and the occurrence of symptoms. No distress 
occurred in these patients from the ingestion of a hypertonic glucose solution, 
although they claimed distress by carbohydrates. 

Table XX shows the blood sugar values obtained. 

POSTOPERATIVE ABILITY TO WORK 

It has been stated that the patient should be capable of carrying On 
regular employment to warrant classification of a good result. In the study, 
341 cases were followed as to the patient’s ability to work. Table XXI shows 
the postoperative ability to work according to sex, type of work, and year 
followed, for Series I and IT, respectively. 

The type of work was divided into heavy, medium, and light for both 
sexes. These designations were set up according to work usually done by 
men and women. Males classified as doing heavy work were farmers, machin- 
ists, Common laborers, and men whose occupations required expenditure of 
considerable physical exertion, Females employed in heavy manual labor out- 
side of home, particularly heavy farm chores, were placed in ‘‘heavy type’’ 
ciassification. 

Men employed in a managing or supervisory capacity, clerks in stores, or 
those whose jobs demanded considerable physical movement were classed in 
‘medium type’’ work. Women doing their own housework or working as 
light domestics were also classified ** medium. ”’ 

Men in executive desk positions, white collar workers, and those doine 
sedentary work were classified as ‘‘light.”> Women doing light household tasks, 
secretaries, and office personnel were classified as doing ‘‘light’’ work. 

Of the 341 cases in which follow-up study was done, 283 were males and 
8 temales. 

Table XXI A indicates the total patients followed in the two series aceord- 


ing to their ability to work, and the type of work they are doing. 


TABLE XXTA 


MALES (285) FEMALES (58) 
NUMBER PER CENT NUMBER PER CEN 
Heavy type work 155 4.8 6 10.3 
Medium type work 60 21.2 35 60.3 
Light type work 14 15.5 16 Hd OY | 
Not working 20) 7.1 
Unable to work } 1.4 | Ley 


Total 285 100.0 DS 100.0 
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Of the 24 males not working, only 4 were unable to work because of 
difficulties relating to their postoperative conditions. The remaining 20. pa- 
tients were not working because of a condition not related to their operation, 
such as pulmonary tuberculosis, postmeningitis, asthma, arthritis, syphilis, 


lateral sclerosis, psychoses, blindness, senility, or retirement. 
TABLE XXI, POSTOPERATIVE ABILITY TO WORK ACCORDING TO SEX 
TOTAI NO NONI 


YEAR CASES DEAD RECORD FOLLOWED LIGHT MEDIUM HEAVY NUMBER REASON 
Series i Duode nal l lee = Gastro je junal Ulee; 





Males: 
1940 }2 2 5 30 5 3 23 | lL Blind 
1 Retired 
? Unable to work 
1o41 ot 7 6 26 2 l 6 | 5 Pulmonary Tbe. 
1 Bronchitis and asthma 
1042 D4 2 7 £8 Ss fi 25 oO 1 Postmeningitis 
1 Unable to work 
lL Old age 
1945 HG 2 6 Os a 10) 20 l 1 Arthritis 
1944 HY l 2 16 1] iG: 19 3 2 Retired 
1 Blind 
1945 13 2 2 oY s 10 LS 6 2 Retired 
l Psychosis 
1 CNS syphilis 
1 Unable to work 
l Lateral sclerosis 
Total 27 16 28 2a og 14 20 2] 


Females: 


1040 6 | 5 3 l 1 Unable to work 

194] 2 l l 10 S 2 

1942 v 9) } H l 

1945 ‘i l 0 2 | } 
1944 11 5 6 3 2, 
1945 10) 10 Dj 5 | 
Total DD 7 2 Hh 15 26 1 l 
Grand total 326 23 30 ate a4 70) rt 22 


Series Il, Gastric and Pulorie Ulee 
Males: 





1940 i) | S 2 l j | Senility 

194] 14 yA 2 10 3 7 

1942 1] l 2 S > | l Neuritis 

1943 12 2 | 9 2 6 l Arthritis 

mental depress. 

1944 19 3 ] 15 l } 10 

1945 7 l 6 2 3 l 

Total 72 9 : 56 5 16 32 


Females: 


1940 6 | 2 Pe 

194] () 

1942 | l l Z l l 

1943 | j } 

144 2 2 z 

1945 ra 2 2 

Total 18 $ l 12 iw) 2 0) 


Grand total QQ) 14 s 6S 6 25 34 3 
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The one female reported in Table XXI A unable to work had a recurrent 
ulcer following a Group IV operation. 

It was found that the majority of patients who were doing light work 
returned to their employment in six to seven weeks. Those doing medium type 
work returned in approximately two to two and one-half months. With the 
exception of a few cases, the majority of patients returned to heavy type work 
in three months. 


SUMMARY 


1. We have followed what we believe are the criteria for a satisfactory 
operation for peptic ulcer. 

Kirst, effective reduction cf gastric secretion must be accomplished, This 
requires at least a 75 per cent resection of the stomach with excision of the 
entire lesser curvature and antrum. 

Second, the anastomosis with the jejuntum must be made in such a manner 
that the proximal duodenal-jejunal loop is as short as possible. This is possible 
only if a retrocolic anastomosis is performed. 

Finally, removal of the uleer-bearing area in the duodenum is not important 
so long as the antral mucosa is excised. 

2. In this investigation 416 patients consecutively operated upon for peptic 
ulcer were considered. The study included all the patients treated = from 
January 1, 1940, to July 1, 1945. Patients were followed by questionnaire 
and elinical examination in the outpatient department. Investigation covered 
the state of health of the patient postoperatively. The patients investigated 
and evaluated were followed for at least two vears, and some seven years. They 
were classified postoperatively into four categories: namely, ‘*excellent,”’ 
‘good,’” **satisfactory,’’ and ** poor.”’ 

3. The cases were divided into two series. Series [ consisted of 326 cases 
in which the problem was that of duodenal ulcer. In Series I] there were 90 
cases with ulcerations on the gastric side of the pylorus. 

4. In the complete series there were 343 males and 73 females, indicating 
a ratio of 4.6 to 1. 

5. The average age of patients of Series IT was found to be 45.8 vears. In 
Series II], the average age was 54.3 vears. 

6. The average duration of symptoms shown in each of the series was 
12.9 vears in Series I and 8.4 vears in Series IT. 

7. Pain occurred as a svmptom in 96 per cent of the cases. In 20 per cent 
of the patients, pain occurred as the only symptom. Hemorrhage appeared as 
a symptom in 51.6 per cent, and obstruction was present in 22.8 per cent. 

8. The over-all mortality of the patients operated upon was 4.5 per cent. 
This included the seven cases of emergency operations for acute hemorrhage. 
Mortality for eleetive surgery was 3 per cent. 

9. The average weight of the resected specimen in Series I in the non- 
obstructed patients was 182.23 Gm.: and the average weight in the obstructed 
patients was 246.14 Gm. In Series IT, the average weight of the specimen in 


the nonobstructed patients was 207.3 Gm. and in the obstructed 285.4 Gm. 


ee ies 
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The average weights of the resected specimens in the female patients who 
were not obstructed was significantly smaller than in the males in the cases of 
duodenal and gastric ulcer. In the obstrueted patients, this relationship was 
not uniformly seen in all the series. 

10. Achlorhydria was found following the Group IL] operation in Series 
| as follows: 85.6 per cent of cases were achlorhydrie; 85 per cent males, and 
9) per cent females. In Series I], achlorhydria was found in 88 per cent of 
the cases; 88 per cent males, and 89 per cent females. 

Achlorhydria was found in Group IVA operation in Series I as follows: 
S4.8 per cent of cases were achlorhydrie; 82.7 per cent males, and 100 per cent 
females. 

In Group TV operation, achlorhydria was found in 71 per cent of the 
cases. It was shown that achlorhydria was more easily obtained in females than 
in males. 

11. Groups IIL and IVA were the standard operative procedures used in 
the surgical treatment of the cases. The Group TV operation was discontinued 
early in 1941, since it was quickly realized this operation was unsatisfactory. 
Of the patients who had Group IV operation, 50 per cent were unsatisfactory. 
There were only six patients followed with this tvpe operation. 

Patients who had Group IIL] operation in Series I revealed a favorable 
result in 96.6 per cent of the cases. The unsatisfactory result in this Series 
was 3.4 per cent. The recurrence rate was found to be .86 per cent. 

In patients who had Group IVA in Series I, a favorable result occurred 
In 98.2 per cent of the cases. The unsatisfactory result of 1.8 per cent imeluded 
one recurrent ulceration. The recurrence rate in Series | with Group TIT and 
IVA operation was 1 per cent. 

In Series IT, a favorable result was obtained in 97.3 per cent of the patients. 
There were no recurrent ulcerations in this Series. 

12. A. favorable result was shown in 96 per cent of the males and 95.7 per 
cent of the females in Series I. In Series I], a favorable outcome was shown 
in 96.7 per cent of the males and 100 per cent of the females. 

13. No appreciable difference was noted in results between obstructed 
and nonobstructed patients. 

14. Of the 51. patients followed seven vears, hemoglobin values were 
obtained in 40 eases. Normal hemoglobin was noted in 100 per cent of the males 
and 83 per cent of the females. Only one case of severe anemia, which did not 
respond to iron therapy, was encountered. 

15. There was a total of 364 patients followed in Series I and II, with 
regard to postoperative digestive difficulties. There were no digestive dif- 
ficulties whatever in 311, or 86 per cent. Minor symptoms were found in 37, or 
10 per cent; and 16, or 4+ per cent, had multiple complaints. 

16. There were 2.6 per cent of the patients who complained of symptoms 
of the so-called ‘‘dumping syndrome.’’ [In no case were the symptoms of a 


severe degree. 
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17. There were 364 patients followed in Series [ and IL with regard to 
quantitative food intake. Of these, 244 patients, or 67 per cent, enjoved three 
regular meals; 95 patients, or 26 per cent, ate three regular meals plus sup- 
plemental feedings; and 25 patients, or 6.5 per cent, ate frequent small feedings. 

Is. Of the 364 patients followed in Series | and IL regarding food intoler- 
ance, it was found that 60.8 per cent were able to eat all foods without restric- 
tion; 34.7 per cent were able to eat regular diet, but had difficulty with a 
single food; and 4.4 per cent observed dietary restrictions for multiple foods. 

19. Ninety-four patients reported they did not drink milk postoperatively ; 
16.9 per cent of the patients did not drink it because they had acquired a 
distaste for it from long usage as part of the medical regimen. 

In 11 patients studied for intolerance to milk one patient had slight dis- 
tress and another had symptoms quite typical of the ‘dumping syndrome’ 
following the administration of milk. 

In a small series of cases studied for intolerance to cream no distress was 
noted. 

It would appear that some intolerance to milk and cream might be ex- 
plained on a psychologie basis. 

Intolerance to sweets was noted in 16.7 per cent of the cases. Kleven 
patients were studied for intolerance to sweets by administration of glucose 
into the stomach and the simultaneous determination of blood sugars. Blood 
sugar values obtained showed rapid initial rise within the first 30 minutes. 
Abnormally low values were obtained at two to two and one-half hours. 

20. On investigation of the work record of the patients, it was found that 
91.5 per cent of the males were engaged in regular employment at the present 
time; 7.1 per cent were not working because of a condition not related to the 
operation, or were retired; and 1.4 per Gent were unable to work because of 
difficulties relating to the postoperative condition, 

Of the females, 98.3 per cent were engaged in regular employment at the 
present time; and one patient, 1.7 per cent, was not working because of recur- 
rent ulcer, 


CONCLUSION 


It appears from this follow-up investigation and evaluation that the Group 
II] and IVA operations indicated a gratifying number of favorable results. 
The majority of patients have been freed from the disease, are not threatened 
With constant danger of complications, and are restored to a more normal way 
of living. They are able to enjoy life without observing dietary restrictions, 
and to resume gainful and useful employment. 

There were a small number of patients who, although benefited by the 
operation and enjoying fairly good health, reported minor difficulties. None 
of these difficulties interfered with the patient’s way of living, and were not 
severe enough to warrant concern. <All of the patients were found to have 


made a very good adjustment. 
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The operation as practiced here for peptic uleer has resulted in only three 


recurrences, a recurrence rate of less than 1 per cent. The mortality in elective 


operations was 3 per cent, 


Subtotal gastric resection has been shown at this time to be an eminently 


satisfactory method of affording a very favorable result. Until other means 


of treatment are developed which will produce a more satisfactory result, sub- 


total gastrectomy will continue to be the best approach to the problem of peptic 


uleer. 
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